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Annual  Meeting^  Januabt  6th,  1878. 
President  in  the  Chcdr. 

Thirty-eight  members  present. 

Robert  M.  Brereton  was  elected  a  life  member,  and  Theodore 
A.  P.  Brown,  C.  B,  Morgan,  P.  Hatch,  M.D.,  and  S.  B.  Boswell, 
were  elected  resident  members. 

The  President  delivered  his  annual  address,  referring  to  the 
progress  and  prospects  of  the  Academy,  and  its  cl^ms  to  public: 
consideration. 

The   Director  of  the  Museum,  Curator  of  Entomology,  andl 
labrarian,  submitted  their  annual  reports,  which  were  read  and 
accepted. 

The  Treasurer  presented  his  exhibit  of  the  financial  affairs  of 
the  Academy,  of  which  the  following  is  a  summary:  Amount  re- 
ceived firom  monthly  dues  and  life  memberships,  to  date,  $2,702.35  ;. 
the  disbursements  for  the  same  time  amount  to  91,183.90 ;  leaving, 

Pbog.  Gal.  Acap.  8a.»  Vol.  V.— 1.  Armn.,  1878. 
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a  balance  on  hand,  of  91,568.45.     On  motion,  the  report  was  ac- 
cepted and  ordered  filed. 

The  annual  election  being  now  in  order,  the  following  gentlemen 
were  elected  officers  of  the  Academy  for  the  current  year : 


^  GEOBGE  DAVIDSON. 

tkA-pbxkdkkt  : 
JOHN  HEWSTON,  Jr. 

OOmBSPOSDZVO  tECBKIABT  : 

KENBY  G.  HANKS. 


C.  N.  ELUNWOOD,  M.D. 


EUSHA  BBOOKS. 


CHARLES  G.  TALE. 

DIBECXOB  or   MXTKEniC  : 

H.  G.  BLOOMER. 


TRUSTEES.* 


ROBERT  E.  O.  STEARNS. 
THOMAS  P.  MADDEN. 


OMVER  ELDBIDGE. 
D.  D.  OOLTON. 


Dr.  Stout  read  a  paper  "  On  the  Chemistry  of  Great  Fires," 
referring  more  particularly  to  certain  phenomena  connected  with 
the  recent  disastrous  fire  at  Boston.  The  views  advanced  by  Dr. 
Stout  elicited  much  discussion,  Dr.  Blake  and  others  dissenting. 


.   BsGULAR  Meeting,  Jasvaby  20th,  1873. 
President  in  the  Chair. 

Forty  members  present. 

J.  P.  Jones,  A.  A.  Gansl,  Tiburcio  Parrott,  and  George  T. 
Marye,  Jr.,  were  elected  life  members ;  and  S.  P.  Middleton,  and 
E.  L.  Beard,  resident  members;  Montgomery  P.  Fletcher,  and 
Caspar  Schenck,  were  elected  corresponding  members. 

Bobt.  E.  G.  Steams  was  elected  a  life  member,  on  recommendar 
>tion  of  the  late  Trustees,  in  recognition  of  services  rendered  to  the 
Academy. 

*  The  PiOBldeiit,  Tmsnxer  and  Beoording  BeoreUnr,  are  Trustees  €aM>fficio. 
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Donations  to  the  Library :  Proceedings  of  the  Entomological  Society  of 
France,  1868-9.  Bulletin  Meteor.,  Mensuel  de  TObservatoire  de  TUniversit^ 
d'Up8al,Vol.  I,  No8.  1-12.  Vol.  Ill,  Nos.  7-12.  Bulletin  de  TAcad.  Im- 
perial des  Sciences  de  St.  Petersburg,  Tome  XVII,  Nos.  1,  2, 3.  Memoires 
de  TAcad.  Imp.  des  Sciences  de  St.  Petersburg,  VII  Serie,  Tome  XVII,  Nos. 
11,12.  Tome  XVIII,  Nos.  1-6.  Archives  Neerlandaises  des  Sciences  Exactes 
et  Naturelles  de  la  Societe  HoUandaise  des  Sciences  a  Harlem,  Tome  VII, 
livraisons  1,  2,  3.  Tome  VI,  Li  v.  4  and  5.  Giebel's  Zeitschrift  fw  die  Ge- 
sammten  Naturwissenschaften,  new  series,  Bandes  I,  II,  III,  IV.  Schriften 
aus  Dem  Ghrazen  Gebiete  der  Botanik  heransgegeben  vom  Kaiserlichen  Bot 
Garten,  Band  II,  Hft.  1,  SL  Petersburg,  1853.  Zeitschrift  der  Dentschen 
geologischen  Gesellschafl:,  Band  XXIII,  Hft.  4.  Band  XXIV,  Hft.  1-2.  Ab 
handlungen,  Herausg^;eben  von  der  Senckenbergischen  Naturforschenden  Ge. 
sellscbaft,  Vol.  VUI,  Parts  I,  II.  Abhandlungen  der  Naturhistorischen 
Gesellschaft  zu  Nurnberg,  Band  V.  Memoires  Royal  Bot.  Garten  St.  Peters- 
burg, Tome  I,  Part  I.  Acta  Universitatis  Lundensis  1868,  Parts  1-3 ;  also 
1869,  Parts  1-2 ;  and  1870,  Parts  1-2.  Jahrbuch  der  Kaiserlish-Eonig- 
lichen  Geologischen  Reichsanstalt,  Band  XXII,  Nos.  1-2.  Verhandlungen  der 
k.k.  geol.  Reichsanstalt,  Nos.  1-7.  Revista  Med.  Quirurgica  de  la  Association 
Medica  Bonaerense,  Aflo  9,  No.  6.  Catalogus  Systematicus  Bibliotheoe  Horti. 
Imp.  Bot  Petropolitani.  Sertum  Petropolitanum  sea  loones  et  descrip.  plan- 
tarnm,  quae  in  Horto  Bot.  Imp.  Petropolitano,  Fas.  I-IV.  Elfter  Bericht, 
Offenbacher  Vereins  fur  Naturkunde  im  Vereinsjahre,  1870-1871.  Sitzungs- 
Berichte  der  Natur-wissenschaftlichen  Gesellschaft  Isis  in  Dresden,  Jahrgang, 
1871-72.  Animadversiones  Botanique  of  the  Acad.  Petropolitani,  p.p.  1-24, 
and  p.p.  41-59.  Eoumeratio  Plantamm  Novarum  a  01.  Schrenck  :  Moscow, 
June,  1841,  and  October,  1842.  Bericht  nber  die  Sitzungen  der  Naturfor- 
schenden Gesellschaft  zu  Halle  in  Jahre,  1870,  Jan.  and  Feb.  Uebersicht  der 
Aemter-Vertheilung  und  wissenschaftlichen  Thatigkeit  des  Naturwiss.  Vereins 
su  Hamburg  Altona  im  Jahre,  1869-70.  Bericht  uber  die  Senkenbergische 
natnrforsche  Gesellschaft,  1870-1871.  Die  unseren  Kulturpflanzen-  schadlichen 
Insekten,  by  Gustav  Eunstler,  Wien,  1871.  R.  Oomitato  Geologioo  d'ltalia, 
BoUetino  Nos.  7,  8,  9, 10, 1872.  Die  Grundlagen  des  Vogelschntz-gesetzes  von 
G.  R  von  Frauenfeld,  Wien,  1871,  Parti,  July  1871 ;  Part  II,  October  1871. 
Die  Pflege  der  Jungen  bei  Theiren-Zwei  Vor.  von  G.  R  v.  Frauenfeld,  Wien, 
1871.  Proc.  Philos.  Soc.,  Glasgow,  1871-72.  Trans.  Edin.  Geol.  Soc,  Vol. 
II,  Part  I,  1872.  Belfast  Nat  Field  Club,  6th  Report,  1868-9 ;  8th  Rep., 
1870-71 ;  9th  Rep.,  1871-72.  Proc.  Imp.  Rnss.  Geog.  Soc.,  Nos.  1-8.  Vol. 
Vn,  1871 ;  Nos.  1-3,  Vol.  VIII,  1872.  Sitz  der  Kaiser- Akad.  Wissen, 
Parts  I  and  II,  III,  IV  and  V,  Vol.  LXIV  (2  sets),  Wien,  1871.  Monat  dep 
Konig.  Preuss.  Akad.  der  Wissen  dn  Berlin,  ^arts  for  April,  May,  June  and 
July,  1872.  Abhand-heraus  von  Naturwissen-schaftlichen  Ver.  zu  Bremen, 
Parts  I  and  II,  Vol.  Ill,  1872.  Zeit.  du  Deutsch.  Geolog.  GeseUschaft,  Part 
IV,  Vol.  XXin ;  Parts  I  and  H,  Vol.  XXIV,  Berlin,  1871.  Die  Uns.  Kut- 
tnrpflanzeD  schid.  Insekten,  Gustav  Eunstler,  Wien,  1 871.  Ber.  Uber  der  Senck. 
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Natarforschende  Gesellschaft,  1870-71,  Frankfort  a.  M.  Abhand.  der  Natnr- 
histor.  Geaell.  zu  Nurnberg,  Vol.  V,  Niimberg  1872,  Zeit.  ftirdie  Gesamm- 
ten  Natur.  New  aeries,  Vols.  I  and  II,  for  1870;  HI  and  IV,  for  1871. 
Berlin  1871.  Shrift,  der  Konig.  Phjsikalisch-Pkonoiniscben  Geaell.  za  Eon- 
igsberg,  Parts  I  and  II,  for  1871 ;  Part  I  for  1872.  Eonigsberg,  1872.  Bul- 
letin Soc.  Imp.  des  Natur  de  Moscow,  Nos.  I,  and  III-IV,  for  1872,  Moscow, 
1872.  Verhand.  des  Naturhist  Vereines  der  Preuss.  Rhein,  und  Westph,  3d 
series,  Part  I,  of  9th  year,  Bonn  1872.  Mem.  L'Acad.  Sci.  de  St.  Peters, 
1st  Series,  Vol.  XVIII,  No.  1.  Arch.  N^erland.  Sci.  Exact,  et  Natur,  Parts 
4  and  5,  Vol.  VI,  1871 ;  Parts  1,  2  and  3,  Vol.  VH,  1872 ;  La  Haye,  1871. 
Der  Zool.  Gart,  Nos.  1-6, 1872,  Frankfort,  a.  M.,  1872.  Bulletin  Soc.  Sci. 
Hist,  et  Natur.  de  LTonne,  25th  and  26th  Vols,  for  1871, 1872.  Denk.  der 
Kaiser.  Acad,  der  Wissen,  Vol.  XXXI,  Wien,  1872.  Abhand.  Senck.  Natur- 
GeselL,  Parts  I  and  H,  Vol.  VIII.  Frankfort  a.  M.,  1872.  Jahr.  Eaiser. 
Konig.  Geol.  Reich.,  Nos.  for  April,  May,  June,  Vol.  XXII,  for  1872,  Wien, 
1872.  Revista.  Med.  Quirurg,  Assoc  Med.  Bonaerenae,  Buenos  Aires,  1872. 
Verhand  dor  K.  K.  Geol.  Reich.,  No.  1,  1872,  Vienna.  Ber.  ub  die  Sitz. 
der  Natur.  Gesell.  zu  Halle,  for  1870,  Halle.  Uebersicht  u.  s.  w.  Natur- 
wissen.  Vereins  zu  Hamburg — Altona,  1869, 1870.  Die  Pflege  der  Jungen- 
hei  Thieren,  Wien,  1871.  Acta  Univers.  Lundensis;  Philos.,  1868 ;  Mathew, 
1868 ;  Lund.,  1868-9.  Bulletin  M^t6or,  u.  s.  w.  rUnivers,  d'Upsal,  Nos. 
1-12,  Vol.  I,  Upsal,  1871.  i^ova  Acta.  Reg.  Soc.  Scien.  Upsal,  Part  1,  Vol. 
VIII,  1868-9 ;  3d  Series,  1871.    Upsal,  1871. 

Donations  to  thef  Museum :  Specimen  of  Duran^te,  firom  Du- 
rango,  Mexico,  by  Henry  G.  Hanks. 

Mr.  Hanks,  in  presenting  the  above  mineral,  remarked  that  it 
was  supposed  to  exist  in  considerable  quantity  in  Durango ;  that 
heretofore  it  had  been  quite  rare ;  it  had  no  special  value,  and  is 
prized  only  as  a  curious  formation. 

Dr.  Gibbons  exhibited  specimens  of  tape-worms  engendered  in 
the  system  of  a  child.  These  worms  were  of  a  peculiar  form,  and 
Dr.  Gibbons  supposed  they  were  caused  from  raw  meat  having 
been  fed  to  the  child  for  some  disease  of  the  bowels.  They  were 
beef  tape- worms  (^Tcenia  rnedvoearhMata) ;  the  child  recently  began 
to  discharge  isolated  worms  presenting  a  notched  joint  at  one  end, 
and  the  other  end  rounded  more  like  a  head.  On  further  exami- 
nation under  the  micro^ope,  the  head  in  one  specimen  was  found 
to  protrude  half  an  mch.  No  description  of  the  isolated  creature 
was  found  in  the  books  by  Dr.  Gibbons.  It  differs  from  the  ordi- 
nary detached  segments  of  tape-worm  in  the  apparent  possession  of 
a  head  at  the  rounded  extremity,  approaching  in  this  respect  the 
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cjsticircQS,  or  imperfectly  developed  worm,  as  it  is  found  in  the 
animal  tissues.  It  appears  to  hold  a  middle  place  between  the 
cysticircus  and  perfect  worm  as  found  in  the  intestines. 

"New  FroblemB  in  Mensuration.* 

BT  QBOBGB  DAVIDSON. 

9.  Given  the  diameter  of  a  sphere,  to  find  the  diameters  of  aoy  Damber  of 
coDoentric  shells  and  the  central  sphere  having  eqoal  volumes  with  each  other, 
into  which  the  given  sphere  is  divided. 

To  divide  it  into  n  shells  and  the  inner  sphere,  let  d  represent  the  diameter  of 
the  given  sphere ;  x,  y,  z,  etc.,  the  diameters  next  interior ;  (w-l)  and  w  the 
diameters  of  last  shell  and  inner  sphere ;  then, 

,,  =  in-l)d9     .  ,  ^    {n-i)dB     .      ^^^ 

n  n 

(«  =  !)«  =  lii   :  ««  =  ii 

n  n 

10.  Given  the  diameters  of  a  spherical  shell,  to  find  the  diameters  of  any  num- 
ber of  concentric  shells  into  which  it  is  divided,  they  having  eqaal  volumes  with 
each  other. 

To  divide  it  into  p  shells,  let  d'  represent  the  exterior  diameter ;  d  the  inter- 
ior diameter ;  x,  y,  z,  etc.,  the  diameters  reckoned  from  d'  towards  d ;  (vh-l) 
and  w  the  last  two  diameters ;  then, 

,8  =  rf8  +   (p^l)   d'2    .  ^  2rf8+(;,-2)   rf-8  .  ^^ 

P  '  P  ' 

p  p 

11.  Given  the  diameters  of  a  spherical  shell,  and  having  divided  it  into  any 
namber  of  concentric  shells  of  eqaal  volumes  with  each  other,  to  find  the  diam- 
etergi  of  the  consecutive  outer  shells  of  equal  volumes  with  the  subdivided  shell. 

Let  d\d;  X,  y,  etc.,  represent  the  quantities  as  before;  p  the  number  of 
shells  into  which  the  given  shell  is  divided ;  n  the  required  number  of  outer 
shells,  and  o',  o'%  o"\  etc.,  the  consecutive  diameters  of  these  shells ;  then, 

8  ^  (n  +  p)  d'Z  —  nrf8 
P 

12.  Given  the  diameter  of  a  spherical  shell,  and  having  divided  it  into  any 

*  In  continuation  of  former  problems ;  vide  Vol.  IV,  pp.  278, 290.  Notb. — 
Please  note  the  following  typographical  errors  in  said  problems :  Page  290, 
second  line  from  bottom,  for  *'n3/'  read^x^.";  page  290,  hist  line,  for  "  li^," 
read  "  w^." 
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oamber  of  coDcentric  shells  of  equal  volames  with  each  other,  to  find  the  diam- 
eters of  the  coDsecative  inner  shells  of  eqaal  volames  with  the  subdivided  shell. 

Let  d\  d ;  x,  y,  etc.,  and  p,  represent  the  quantities  as  before ;  n  the  required 
number  of  inner  shells,  and  i\  i'\  %'**,  etc ,  the  consecutive  diameters  of  these 
^shells;  then, 

^8  _  (n  +  p)  rfS  —  nd'^ 
n  p 

Dr.  Stoat  submitted  specimens  of  iron  sands,  such  as  he  had  ex- 
hibited at  a  previous  meeting.  A  microscopic  examination  was 
made  by  the  members,  and  a  discussion  as  to  the  formation,  depo- 
sition and  occurrence  of  these  sands,  was  participated  in  by  Drs. 
Stout  and  Gibbons  ;  also  by  Prof.  Davidson,  who  mentioned  their 
occurrence  in  the  neighborhood  of  the  Chilchat  River ;  and  Mr. 
Dall,  who  spoke  of  samples  of  black  sand  from  Alaska,  sent  to  him 
some  time  ago  for  examination,  which  he  was  surprised  to  find  con- 
tained hardly  any  magnetite. 


Ebqular  Meeting,  February  3d,  1873. 
President  in  the  Chair. 

William-  E.  Brown,  Frederick  H.  Waterman,  Rev.  W.  A. 
Scott,  D.D.,  were  elected  resident  members. 

Hon.  C.  E.  DeLong,  and  Albert  Bierstadt,  were  elected  corre- 
sponding members. 

Donations  to  the  Library :  Report  of  the  Medical  Society  of  Cal- 
ifornia, for  1871-2.  Transactions  and  Proceedings  of  the  New 
Zealand  Institute',  1871,  Vol.  IV ;  Fishes  of  New  Zealand,  etc., 
by  F.W.  Hutton,  and  Notes  on  the  Edible  Fishes  of  New  Zealand, 
by  James  Hector,  M.  D.,  presented  by  Victor  Hector.  Proceed- 
ings Agassiz  Institute  of  Sacramento,  1872. 

Donations  to  the  Museum :  A  barbed  instrument,  made  by  the 
natives  of  Eotzebue  Sound,  from  A.  Honcharenko.  Specimen  of 
silver  ore  from  the  Raymond  and  Ely  mmes.     Specimens  of  ^'  ce- 
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ment"  and  "bed-rock,"  from  the  gravel  of  Long  Caiion,  near 
Michigan  Bluff,  Placer  county,  by  Dr.  J.  M.  WiDey. 
Mr.  Steams  read  the  following  paper : 

SemarkB  on  a  New  Aloyonoid  Fol3rp»  from  Borrard'B  Inlet. 

BT  BOBBRT  B.  0.   8TBARN8. 

At  a  meeting  of  the  Academy  held  on  the  17th  July,  1871  (see  Proceedings, 
Vol.  lY,  page  180,)  in  referring  to  a  donation  to  the  Moseam,  made  on  the 
previoas  5th  of  Jane,  of  what  resembled  a  handle  "of  dried  willow  switches" 
from  Barrard's  Inlet,  oar  fellow  member,  Dr.  Blake,  regarded  them,  as  I  infer 
from  the  brief  pablished  abstract  of  his  remarks,  as  pertaining  to  a  new  species 
of  sponge.  The  exceedingly  meagre  data  in  oar  possession  at  present,  preclade 
any  positiye  conclusion  as  to  the  trae  position  of  these  apparent  **rod8  or 
switches  of  bone,"  for  on  referring  to  oar  records  I  see  that  the  specimens  were 
sent ''  with  no  information  accompanying  them, except  that  they  were  'skeletons  ^ 
of  some  kind  of  fish  I ' "  At  the  time  of  the  donation,  <'  It  was  thoaght  by  some 
to  be  the  internal  structure  of  a  species  of  zoophyte,  allied  to  Yirgularia." 

With  the  specimens  alone,  and  without  any  knowledge  of  the  fleshy  or  soft 
parts,  and  no  particulars  as  to  physiognomy  or  habit  of  the  organization  ef  which 
each  of  these  switch-like  forms  is  a  part,  we  can  only  reason  from  analogy,  and 
not  with  satisfactory  definiteness. 

It  is  quite  certain  that  they  are  not  the  back-bones,  and  quite  anlikely  that 
they  are  fin-bones  of  any  species  of  fish  ;  as  between  zoophytes  and  sponges,  to 
which  latter  Dr.  Blake  r^pards  the  specimens  as  allied^  I  am  decidedly  of  the 
opinion,  after  an  examination  of  the  limited  authorities  at  my  command,  that 
they  belong  to  a  species  of  zoophyte,  and  are  included  within  some  one  of  the 
groups  of  the  Order  of  Alcyonoid  Polyps. 

'*  The  solid  secretions  of  these  polyps  are  of  two  kinds :  Either  ( 1 )  internal 
and  calcareous;  or  (2),  epidermic,  from  the  base  of  the  polyp.  The  latter 
make  an  axis  to  the  stem  or  branch,  which  is  either  homy  *  *  *  *  or 
calcareous.    A  few  species  have  no  solid  secretions. 

All  the  species  are  incapable  of  locomotion  on  the  base ;  yet  there  are  some 
that  sometimes  occur  floating  in  the  open  ocean."* 

In  the  third  division  of  the  Alcyonoid  Polyps,  following  Prof.  Dana's  daasi* 
fication,  we  have  the  "  Pennaiula  tribe,  or  Pbnnatulaoba.  These  are  compound 
alcyonoids,  that  instead  of  being  attached  to  rocks,  or  some  firm  support,  have 
the  base  or  lower  extremity  free  from  polype  and  buried  in  the  sand  or  mud  of 
the  sea-bottom,  or  else  live  a  floating  life  in  the  ocean.  Their  forms  are  very 
various."! 

After  referring  to  certain  species  of  the  Veretillidci,  their  structure  and 
beauty,  other  forms  are  mentioned  belonging  to  the  Pennatula  tribe,  some  of 

*  Dan*';  Coral  and  Ck>ral  lelaads,  pp.  80, 81. 
t  Ibid.,  page  91. 
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which,  like  the  group  PeDnatalidae,  hare  a  stoat  axis,  with  braDches  either 
side,  arranged  r^galarly  la  plame-like  style,  or  a  *'  very  slender  stem  and  very 
short  lateral  polyp-bearing  pinnules  or  processes  along  it  (the  Yirgnlarids) ; 

*  *  *  and  some  of  these  hare  a  slender  stem,  and  the  polyps  arranged 
along  one  side  of  it  (the  Pavonariadae) ;  and  still  others  a  terminal  duster  of 
polype  (the  Umbeilukrido). 

The  most  of  these  species  secrete  a  slender  horny  axis,  and  have  slender  cal- 
careous spicules  among  the  tissues,  somewhat  like  those  of  Gorgonidae."* 

This  internal  homy  axis  is  also  described  as  "  bony"t  by  other  writers ;  it  is 
covered  with  a  fleshy  substance,  of  a  consistence  like  that  of  the  Actinia,  which, 
being  largely  composed  of  water,  leaves  but  little  solid  matter  when  dried, 
which  is  brushed  off  or  crumbles  away  with  very  little  handling. 

Id  the  Pennatulse,  or  Sea-pens,  the  central  stalk  or  axis  is  of  moderate  length 
and  the  pinnao  rather  long,  presenting  the  appearance  of  a  feather ;  or  as  La- 
marck said,  "  it  seems,  in  fact,  as  if  nature,  in  forming  this  compound  animal, 
had  endeavored  to  copy  the  external  form  of  a  bird's  feather/' 

**  In  some  genera,  VirgiUaria  and  Pavonariat  to  which  the  name  of  "  sea- 
rushes"  has  been  given,  the  central  stem  is  very  much  prolonged,  some  of  them 
measuring  between  three  and  four  feet  in  length.  The  polypiferous  lobes  are 
comparatively  short."  } 

To  either  the  sea-pens  (Pennatulid®),  or  the  Umbellate  corals  (Umbellulari- 
ds),  I  believe  these  specimens  belong;  and  of  the  two  groups  indicated,  I  am 
inclined  to  place  them  in  the  latter ;  said  group  is  characterized  by  a  '*  Polyp- 
ary  free,  simple  elongated,  with  the  polyps  at  the  summit ;  axis  stony,  inarticu. 
late,  covered  with  a  fleshy  cortex ;  polyps  lai^,  terminal,  arranged  in  an  um- 
bellate manner  at  the  end  of  the  polypary."} 

Figuier  remarks  that "  Les  Ombellulaires  out  une  tres-longue  tige,  soutenue 
par  un  08  de  m6me  longueur  et  terminee  au  sonunet  seulement  par  on  bouquet 
de  polypes."!! 

'*  The  phy^ological  phenomena  which  the  Pennatula  present  is  extremely  in- 
teresting, since  it  exhibits  the  example  of  a  truly  composite  animal,  that  is,  one 
in  which  animals,  more  or  less  in  number,  really  perfect  so  far  as  comports  with 
the  grade  of  organization  to  which  they  belong,  form  part  of  a  common  living 

*  *  *  body,  serving  as  an  intermedium  for  nutrition  to  all  the  individuals, 
so  that  they  are  all  nourished  together  in  a  mediate  manner  by  means  of  this 
common  portion  of  which  they  form  a  part 

The  nutriment  which  favorable  circumstances  have  placed  within  the  reach 
of  one  individual,  nourishes  that  individual  first,  and  then,  by  extension,  nour^ 
ishes  the  common  stem ;  and  thus  the  other  polypi,  which  constitute  organic 
portions  of  it,  receive  their  share."^ 

•  Ibid,  page  91. 

t  Dallas,  in  *'  Orr's  Oirole  of  the  Sciences.'* 

I  Dallas.  Ibid. 

t  Uaanal  Nat.  Hist.  Travellen,  page  387. 

I  La  Vie  et  les  Mobots  des  Animanx,  Paris,  186S. 

\  Gnvier ;  Mollnaca  and  Badlata,  by  Qriflitli  and  Pidgeon.    London,  1834. 
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Or  in  other  words,  the  Dutrition  which  is  secured  or  received  by  an  individnal 
polyp,  is  difltised  through  and  nourishes  the  whole. 

After  a  consideration  of  the  subject,  with  the  specimens  before  us,  I  think 
the  analogies  strongly  favor  a  reference  to  one  or  the  other  of  the  groups  I  have 
indicated,  instead  of  the  fishes  or  sponges,  to  either  of  which  I  cannot  perceive 
they  hold  the  slightest  relationship. 

•  From  the  coast  of  Greenland,  Lamarck  has  described  a  species  of  Umbeliul- 
aria  (U.  Groenlandica,)  and  we  might  perhaps,  with  some  degree  of  reason,  look 
for  a  related  form  upon  the  Pacific  side,  in  some  northern  station  where  the 
physical  conditions  measurably  correspond  to  those  of  the  habitat  of  the  north 
Atlantic  species  cited. 

It  will  be  readily  perceived,  that  before  an  accurate  determination  can  be 
arrived  at,  the  living  forms,  of  which  I  believe  these  "  switches"  are  the  central 
stalks  or  axes,  must  be  studied  in  situ,  as  it  is  quite 'doubtful  whether  the  fleshy 
portion  can  be  preserved. 

At  a  meeting  of  the  Academy  subsequent  to  the  date  of  Dr.  Blake's  i^marks 
to  which  I  have  alluded,  reference  was  made  to  a  communication  by  Mr.  Sclater, 
in  the  scientific  weekly  publication, "  Nature,"  bearing  upon  this  subject. 

After  writing  down  the  conclusions  which  I  have  just  read,  through  the 
courtesy  of  Dr.  Hewston,  I  was  enabled  to  examine  a  file  of  that  publication, 
and  I  find  that  Mr.  Sclater  read  a  paper  before  the  British  Association^  at  the 
Brighton  meeting,  August  20th,  1872  •  in  which  he  acknowledges  the  receipt 
of  several  specimens  of  these  "  switches,"  from  Captain  Herd,  of  the  Hudson's 
Bay  Company,  with  a  statement  from  the  Captain  that,  **  These  rods  are  the 
backbones  of  a  sort  of  fish  found  in  great  abundance  at  Burraud's  Inlet,  Wash- 
ington Territory,  North-west  America,  whence  they  have  been  brought  by  two 
Captains  in  our  service.  These  animals  are  shaped  like  a  Conger  eel,  but  are 
quite  transparent,  their  bodies  being  composed  of  a  mass  of  jelly  —  they  are 
about  8  inches  in  diameter.  The  head  is  like  a  shark's  head  :  it  is  attached  to 
the  thick  end  of  the  rod  —  it  has  two  eyes  and  a  mouth  placed  low  down.  The 
backbone  is  also  transparent  in  the  living  animal,  but  becomes  hard  when  dried 
on  the  beach  by  the  sun.  These  fishes  swim  about  in  shoals,  along  with  the 
dog-fishes."    Other  information  was  received  by  Mr.  Sclater,  of  the  same  tenor. 

A  specimen  of  the  switches  was  sent  by  Mr.  Sclater  to  Prof.  Eolliker,  of 
Wurzburg,  who  had  shortly  before  been  engaged  in  monographing  the  Penna- 
tulidse ;  and  the  latter  gentleman,  in  reply,  stated  his  belief,  "  That  the  object 
yon  sent  me  "^^  *  *  is  indeed  the  axis  of  an  unknown  Pennatu1id»,  etc." 

"  Prof.  Flower,  Prof.  Milne-Edwards  of  Paris,  and  several  other  Naturalists, 
who  visited  the  rooms  of  the  Zoological  Society  *  *  all  said  that  the  objects 
were  new  to  tl\em,  and  that  they  did  not  know  what  they  were,  but  were  mostly 
inclined  to  regard  them  as  the  axis  of  an  unknown  Pennatulide  animal"! 

From  the  allusion  (in  the  foot-note)  in  "  Nature  "  to  Dr.  Gray,  and  his  refer- 

•  See  «*  Nature,"  Vol.  YI,  page  436.  t  See  **  Nature  ";  also  foot-note. 
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eDce  of  one  of  these  switches  to  a  genns  (Osteooella)  made  by  him,  I  quote  as 
follows  from  page  405,  of  the  Annals  and  Magazine  of  Natural  History,  Vol. 
IX,  (Fourth  Series).  Dr.  Gray  refers  to  the  Genus  Osteooella  as  follows :  *'  Mr. 
Clifton,  many  years  ago,  sent  *  *  *  to  the  British  Museum,  the  '  backbone 
taken  out  of  the  marine  animal  in  bottle  marked  No.  1.  I  caught  him,  or  it, 
swimming  with  great  rapidity  in  shallow  water.'  The*  bottle  never  reached 
the  British  Museum ;  but  the  backbone  did ;  and  I  described  it  at  the  end  of 
the '  Catalogue  of  Sea-Pens,  or  Pennatulidie,  in  the  British  Museum,'  published 
in  1870,  uuder  the  name  of  *  Osteooella  Cliftoni ';  but  considered  it  very 
doubtful  its  belonging  to  the  Pennatulid»." 

The  British  Museum  has  lately  received  a  very  long,  slender  bone,  64)^ 
inches  long  and  3-16  inch  broad  in  its  broadest  part,  which  was  sent  to  the 
Zoological  Society  by  the  Hudson  Bay  Company,  and  evidently  came  from 
the  northern  seas,  probably  from  the  west  coast  of  America. 

Mr.  Carter  has  kindly  examined  the  Australian  specimen  sent  by  Mr.  Clifton, 
and  the  one  sent  *  *  by  the  Hudson  Bay  Company  ♦  *  *  and  finds  them, 
under  the  microscope,  "  present  the  same  horny  structure,  viz.,  a  fibrous  trama, 
more  or  less  charged  with  oval  cells  or  spaces,  quite  unlike  that  of  Chrgonia 
and  Pennalxda,  which  present  a  concentric  mass  of  horny  layers,  charged  more 
or  less  with  calcareous  crystalline  concretions.  It  is  evidently  a  second  species 
of  the  same  genus,  Osteocella." 

After  a  few  lines,  follows  a  description  of  the  genus 

"  Osteocella,  Gray,  Cat.  of  Pennatulids  (1870),  p.  40." 

After  describing  the  style,  or  axis,  be  refers  to  the  animal  (which  neither  he 
nor  we  have  seen)  in  the  following  words :  '<  Animal  or  colony  of  animals  free, 
marine ;  otherwise  unknown ;  most  probably  like  the  Pennatulid»,  but  the 
style  is  harder,  more  calcareous  and  polished  than  any  known  style  belonging  to 
that  group,  which  are  generally  square,  sometimes  cylindrical,  but  rarely  fusi- 
form in  the  genus  Virgularia  ;  or,  it  may  be  the  long  conical  bone  of  a  form  of 
decapod  cephalopod,  which  has  not  yet  occurred  to  naturalists,  as  Mr.  Clifton 
spoke  of  its  being  a  free  marine  animal,  and  it  has  a  cartilaginous  apex  like  the 
cuttlefish.  *  *  *  *  It  is  evident  that  there  are  two  species  of  animal  yielding 
this  kind  of  bony  substance : 

1.  OiteoceUa  Cliftoni.  Thick,  about  11  inches  long,  tapering  at  each  end. 
From  Western  Australia. 

2.  Osteocella  septentrionalis.  Long,  slender,  about  64  inches  long,  attenua- 
ted at  the  base,  and  very  much  attenuated  and  elongated  at  the  other  end. 
Northern  Seas?    Collected  by  the  Hudson's  Bay  Company." 

This  latter,  undoubtedly  refers  to  the  same  forms,  of  which  we  have  numer- 
ous specimens  in  the  Academy's  Museum,  and  which  are  referred  to  in  this 
paper. 

Dr.  Gray  proceeds  and  says :  "  Mr.  Carter  informs  me  that  subsequent  ex- 
amination of  this  axis  with  acid,  *  shows  that  it  is  similarly  composed  to  that 
of  Gorgonia,  viz.,  of  kerataceous  fibre  or  substance,  and  calcareous  crystalline 
matter  like  that  of  the  stem  of  Osteocella  Cliftoni,  and  the  other  Pennatuiid», 
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which  it  most  nearly  resembles ';  so  that  my  origiDal  view  as  to  the  nature  of 
this  organ  seems  to  be  thus  confirmed." 

Prom  what  is  herein  quoted  from  Dr.  Gray's  paper,  it  will  be  perceived,  that 
while  the  microscopic  examination  showed  it  to  be  "  quite  unlike  that  of  Gor- 
gonia  and  PenncUtUoj"  that  Mr.  Carter's  subsequent  examination  of  the  second 
species  referred  to  Osteocdia,  "  shows  that  it  is  similarly  composed  to  that  of 
Gorgonia,  *  *  ♦  and"!*  *  *  like  that  of  the  stem  of  Osteocella  Cliftoni,  and 
the  other  PennatulidsB,"  etc. 

Dr.  Gray's  paper  implies  a  collision  between  the  microscopic  test  and  the  ex- 
amination with  acid ;  and  the  description  of  bis  genus  contains  a  doubt  as  to 
which  division  of  the  animal  kingdom  Osteocella  is  related.  With  high  regard 
for  the  justly  distinguished  naturalist,  it  must  be  admitted  that  his  genus  is 
quite  indefinite,  and  could  be  construed  to  cover  a  wide  range ;  but  as  he  has 
attached  it  to  the  catalogue  of  Pennatulidse,  it  is  perhaps  fair  to  infer  that  in 
his  mind  the  balance  of  reasoning  tends  in  that  direction  ;  as  between  the  micro- 
scopic and  the  acid  tests,  the  latter  is  of  indgnificant  value. 

But  returning  to  the  "  switches/'  I  find  that  Mr.  Sclater  does  not  commit  him- 
self, but  with  apparent  consideration  for  fbe  intelligence  of  the  parties  who  sent 
him  the  specimens  and  their  statement  that  they  belonged  to  a  species  of  fish,  he 
only  says  that,  "  supposing  »  *  »  *  that  these  objects  are  really  derived 
from  such  an  animal  as  is  described  and  figured  above,  I  can  only  suggest  that 
they  may  be  the  hardened  notochords  of  a  low-organized  fish,  allied  either  to  the 
Ghimseroids  or  to  the  Lampreys,  in  which  the  notochord  is  persistent  throughout 
life.  It  is  quite  certain,  I  think,  that  they  cannot  be  any  part  of  the  true  ver- 
tebral column." 

On  page  432  of  the  same  number  of  "  Nature,"  appears  an  article  relating  to 
Mr.  Sclater's  paper,  from  Mr.  H.  N.  Moseley,  who,  after  what  appears  to  have 
been  a  rather  careful  examination  of  the  authorities  upon  the  groups  to  which 
he  thinks  it  belongs,  as  well  as  upon  its  microscopical  structure,  expresses  an 
endorsement  of  Prof.  KoUiker's  opinion,  and  closes  by  saying :  '*  In  the  mean 
time  I  cannot  but  conclude  that  Mr.  Sclater  has  been  misinformed,  and  that  we 
are  very  unlikely  ever  to  see  that  marvellous  fish  in  the  flesh." 

Again  :  in  "  Nature,"  of  October  24th,  1872,*  Mr.  J.  W.  Dawson,  Principal 
of  the  McGill  College,  at  Montreal,  writes  that,  presuming  that  the  ^  disputed 
organism     *      *     is  specifically  identical  with  a  specimen  from  Frazer  Biver 

♦  *  presented  *  *  for  the  Museum  of  the  University  ♦  *  *.  I  at 
once  recognised  it  as  the  axis  of  a  Virgularia,  or  some  similar  creature     *     * 

*  *  I  submitted  it  to  Prof.  Verrill,  of  Yale  College,  who  had  no  doubt  as 
to  its  nature ;"  and  Mr.  Whiteaves,  of  Montreal,  noticed  it  in  his  report,  "  as  an 
undescribcd  Pennatulid." 

Then  follows  Dr.  Blake,  in  "  Nature,"  (of  November  28th,  1872)t  to  which 
previous  reference  has  been  made  by  me,  as  it  is  a  part  of  this  Academy's  pro- 
ceedings, in  which,  as  the  result  of  a  microscopic  investigation,  he  says :  "  An 

•  Vol.  VI,  No.  156.  t  Vol.  Vn,  page  161. 
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ezamiDatioD  of  the  spedmens  *  *  enables  me  to  refer  them  to  the  Protozoa 
class,  Spongidte,  or  sponges  ";  and  he  concludes  by  saying :  "  Its  generic  relations 
will,  I  think,  be  with  Hyalonema  and  Eaptectelia,  both  sponges  of  the  Paeific." 

The  foregoing  is  all  that  I  find  relating  to  the  **  switches,"  prior  to  my  re- 
marks as  above ;  I  was  not  aware,  at  the  time,  that  anything  had  appeared  od 
the  subject,  other  than  the  remarks  of  Dr.  Blake,  and  that  of  Mr.  Sclater's 
article,  to  which  Dr.  Blake  referred.  Mr.  Sclater's  article  I  had  not  read,  bat 
had  casually  glanced  at  the  drawing  of  the  so-called  fish. 

But  having  expended  so  much  time  prior  to  an  examination  of  the  files  of 
"  Nature,"  I  considered  it  a  matter  of  sufficient  interest  to  warrant  a  review  of 
the  subject,  and  present  the  same  to  the  Academy. 

As  to  what  these  animal  "switches"  belong  to,  it  will  be  seen  that  Dr.  Blake, 
whose  examination  of  their  substance  microscopically  appears  to  have  been 
quite  thorough,  places  them  with  the  sponges,  Mr.  Sclater  does  not  commit 
himself,  but  conditionally  refers  them  to  the  fishes.  Dr.  Gray  described  (it) 
them  as  a  new  species  of  Osteocdla,  whatever  that  may  be,  (perhaps  a  PenncUu- 
lid)  while  Professors  Eolliker,  Flower,  Miloe-Kdwards,  Mr.  Mosely,  Principal 
Dawson,  Prof.  Verrill,  Mr.  Whiteaves,'  Mr.  Dall  and  myself,  regard  them  as 
belonging  to  a  species  of  Alcyonoid  polyp,  related  or  pertaining  to  the  groap 
Pe7inatiUidcs. 

On  reviewing  the  above,  it  will  be  noticed  that  the  various  parties  who  pre- 
sented the  specimens,  both  of  the  Borrard's  Inlet  forms  and  that  from  West 
Australia,  state  that  they  are  bones  of,  or  belong  to  fishes,  implying  that  they 
are  a  part  of  free-swimming  animals ;  while  some  species  of  the  Pennatulacea 
*'  live  a  floating  life  in  the  ocean,"  it  is  not  unlikely  that  others  may  not  be  con- 
stantly stationary,  or,  if  I  may  use  the  word,  are  not  planted^  all  of  the  time ; 
and  while  floating  might  be  mistaken  for  fishes,  more  especially  if  nan^eroos 
specimens  were  seen  moving  in  the  water,  coincident  with  the  presence  of  a 
school  of  fishes. 

In  conclusion,  I  would  state  my  belief  that  the  much-discussed  switches  are  a 
species  of  Umbellulariaf  for  which  Dr.  Gray's  specific  name  might  be  adopted, 
and  attached  .to  the  specimens  from  Burrard's  Inlet,  in  the  Academy's  collection. 

Mr.  Dall  presented  the  following  description  of  new  species  of 
Cetacea,  belonging  to  the  West  Coast  of  North  America : 

Descriptions  of  Three  New  Species  of  Cetacea,  firom  the  Coast 
of  California.* 

BT  W.  H.  DALL,  U.  S.  COAST  SURVEY. 

.  -  Ddphinus  Bairdxi,  n.  s. 

Back,  posterior  sides,  fins  and  flukes,  black.  Anterior  sides  gray,  with  two 
narrow  white  lateral  stripes.    A  white  lanceolate  belly  patch.    Dorsal  falcate ; 

•  Printed  in  adyance,  Jan.  a9th,  1878. 
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beak  slender,  elongated.  Length,  six  feet  seven  to  nine  inches.  Length  of 
skall,  18.76  in. ;  length  of  beak  before  the  notches,  11.9  in.  ;^  height  of  skall  at 
vertex,  6  in. ;  greatest  breadth  at  zygomatic  process  of  sqaamosals,  6.95  in. ; 
breadth  between  maxillary  notches,  3.4  in.;  ditto  at  middle  of  beak,  2  in. 
Teeth,  "/u,  the  anterior  six  on  each  side  very  small,  not  projecting  above  the 
gams.  Two  female  specimens,  Gape  Arguello,  California,  Scammon,  1872  ; 
of  which  one  entire  skeleton  has  been  forwarded  to  the  National  Moseam  at 
Washington. 

This  species  belongs  to  the  restricted  genus  Ddphintts  of  Gray,  and  is  pecul- 
iar from  its  extremely  attenuated  beak  and  very  deep  channels  on  each  side  of 
the  palate  behind.  The  superior  aspect  of  the  skull  resembles  that  of  Clymmia 
mieropSf  Gray.  It  differs  from  all  the  described  species  of  the  genus  in  coloi; 
and  osteological  characters,  and  will  be  fully  described  in  the  forthcoming  mon- 
ograph of  the  Pacific  Cetacea,  by  Gapt.  G.  M.  Scammon,  U.  S.  R  M.,  to  whom 

1  am  indebted  for  the  opportunity  of  describing  this  and  the  following  species. 
It  is  dedicated,  by  request  of  Capt.  Scammon,  to  Prof.  S.  F.  Baird,  of  the 
Smithsonian  Institution. 

Tursiops  Gillii,  n.  s. 

Dull  black,  lighter  on  the  belly.  Dorsal  low,  falcate.  Teeth,  '"/n.  Mon- 
terey, California.  Lower  jaw :  length  from  end  of  beak  to  condyles,  16.8  in. ; 
do.  to  end  of  coronoid  process,  15.8  in. ;  do.  to  end  of  tooth  line,  9.3  in. ;  length 
of  symphysis,  2  in. ;  width  between  outer  edges  of  condyles,  9.75  in. ;  between 
two  posterior  teeth,  3.5  in. ;  height  of  ramus  at  coronoid  process,  4.4  in.  The 
material  for  identification  of  this  species  is  unfortunately  very  small,  being  only 
the  lower  jaw,  and  outlines  of  the  animal,  drawn  by  Capt.  Scammon.  It  does 
Dot  appear  to  have  been  described,  and  the  only  other  species  of  the  genus  des- 
cribed from  the  Pacific  is  the  T,  cataiania.  Gray,  from  N.  W.  Australia,  which 
is  described  as  being  lead  colored.  It  is  dedicated,  by  desire  of  Capt.  Scam- 
mon, to  Prof.  Theodore  Gill,  of  the  Smithsonian  Institution,  whose  memoirs  on 
the  Cetacea  and  Pinnipedia  of  the  Pacific  are  already  classical. 

Chrampus  SteamsHt  n.  s. 

Colors  dark,  but  variable :  the  anterior  portion  of  the  body  white,  and  the 
sides  of  the  body  more  or  less  mottled  with  gray.  Dorsal  high,  and  slightly 
fUcate.    Animal  12  or  15  feet  long ;  teeth  S  or  J.    Coast  of  California. 

Two  lower  jaws  of  this  animal  are  in  my  hands  for  examination,  and  but  that 
no  Orampiu  has  been  described  fit>m  the  Pacific,  I  should  hesitate  about  ap- 
plying a  specific  name  to  them.  Gray  has,  indeed,  catalogued  a  Grampus  ( ? ) 
takamata  (!)  from  Japan,  based  on  a  Japanese  account  quoted  by  Schlegel, 
but  the  genus  is  by  no  means  certain ;  the  descriptions  are  conflicting,  and  the 
species  rests  on  no  scientific  basis.  The  jaws  referred  to  are  attributed  by  Cap- 
tain Scammon  to  his  <' white-headed  grampus,"  and  measure,  from  the  end  of  the 
beak  to  the  condyles,  17.5  in.;  ditto  to  coronoid  process,  16.2  in. ;  height  of 
ramus  at  coronoid  process,  5  in. ;  length  of  symphysis,  2  in. ;  height  of  gonys, 

2  in. ;  width  between  outer  comers  of  condyles,  14  in. ;  ditto  at  inferior  dental 
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foramen,  7  in.  Teeth  in  one  specimen  three,  and  in  the  other  foar  on  each  side 
near  the  tip,  pointed,  solid,  shaped  like  an  orange  seed,  and  extending  forward 
and  outward. 

Fuller  descriptions  of  this  and  the  last  species  will  be  given  in  the  work 
referred  to.  The  present  species  is  dedicated,  by  Gapt.  Scammon's  wish,  to  Mr. 
B.  E.  0.  Steams,  of  San  Francisco,  well  Imown  for  his  researches  in  Natural 
History. 

Bemarks  on  the  Auriferous  Gravel  Deposits  in  Placer  County. 

BT  J.  M.  WnXET,  M.  D. 

Having  had  occasion,  in  August  last,  to  visit  the  celebrated  mining  region 
which  centres  in  Forest  Hill,  I  went  with  expectation  of  finding  confirmation  of 
the  usual  theory  concerning  the  formation  of  this  gravel  deposit. 

It  is  hardly  necessary  to  say,  that  the  gravel  beds  of  the  central  counties  of 
California  are  supposed  to  present  sufficient  evidence  of  the  existence  of  a  system 
of  large  but  extinct  rivers ;  and  that  the  course  of  these  ancient  rivers  is  be- 
lieved to  have  been  oblique,  and  often  at  right  angles  to  that  of  the  present 
streams,  and  to  their  tributaries,  flowing  through  the  various  caiions  which 
have  their  sources  on  the  western  slopes  of  the  Sierra  Nevada  range. 

Although  it  is  possible  that  such  a  mode  of  explanation  may  account  for 
even  so  widely  spread  a  deposit  of  gold-bearing  gravel  as  exists  in  Placer  and 
adjoining  counties,  I  think  there  are  certain  features  in  this  deposit  difficult  to 
reconcile  with  the  theory  of  the  ancient  river  system,  and  that  a  closer  study  of 
the  subject  reveals  a  problem  of  a  very  complicated,  though  interesting  nature. 

The  first  thing  that  arrests  the  attention,  after  looking  at  the  large  excava- 
tions which  hydraulic  power  has  worn  in  the  gravel  banks,  in  some  places  leav* 
ing  precipices  from  one  to  two  hundred  feet  deep,  is  the  profusion  of  boulders 
of  pure  quartz,  which  cover  the  worked-out  portions  of  the  ground.  These 
boulders  lie  on  the  bed  rock,  in  some  places  many  feet  in  depth.  At  Forest 
Hill  and  Michigan  Blufi&,  the  eye  is  dazzled  in  the  sun-light  reflected  from  heaps 
of  rounded  quartz,  some  masses  of  which  will  measure  several  cubic  yards.  The 
smaller  boulders  are  in  general  washed  away:  but  I  looked  with  surprise  at  one 
portion  of  an  nnworked  bank  at  Michigan  Bluf&,  observing  that  it  was  com- 
posed almost  entirely  of  quartz  fragments,  from  pebble  size  upward,  all  having 
the  usual  rounded  or  ovoid  form. 

There  will  be  little  doubt,  I  think,  that  we  have  here  the  origin  of  the  gold 
which  occurs  so  plentifully  in  connection  with  the  gravel  of  this  section  of 
country,  but  the  question  remains  as  to  how  the  attrition  has  been  performed 
which  liberates  it. 

What  tremendous  powers  have,  in  the  first  place,  dislocated  from  their  orig- 
inal casings  the  gold-bearing  quartz  ledges,  and  in  the  next,  ground,  to  so 
perfect  a  smoothness  and  rotundity^  the  hardest  specimens  of  white,  blue,  and 
rose-colored  quartz  fragments? 

Mere  fluvial  action,  however  violent,  will  acooant  not  at  all  for  the  first  con- 
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dition,  even  if  it  does  for  the  second.  Granite,  in  the  Placer  connty  gravel 
beds,  occurs  only  in  boulders  associated  with  the  quartz,  and  that  sparingly,  the 
bed  rock  being  universally  a  slate ;  and  in  this  respect,  the  difference  l>etween 
the  placer  diggings  of  Idaho  Territory  and  those  of  central  California,  is  very 
remarkable.  In  Idaho,  the  bed  rock  is  everywhere  granite ;  and  the  ledges 
which  have  supplied  the  gold  are  often  distinctly  traceable,  good  diggings  being 
found  below  them,  as  in  Granite  Gulch,  near  Placerville,  and  none  at  all  above. 

To  what,  then,  shall  we  refer  the  disruption,  in  California,  of  that  primitive 
relationship  of  rocks,  which  we  find  still  remaining  in  Idaho? 

Perhaps  volcanic  action  may  account  for  it ;  and  in  connection  with  this  view 
I  wish  to  present  to  the  notice  of  the  Society  a  specimen  of  the  peculiar  sub- 
stance called  cement.  This  substance  occurs  very  abundantly  in  distinct, 
and  sometimes  alternate,  stratification  with  the  gravel,  in  most  of  the  Placer 
connty  mines ;  in  fact,  in  all  of  them  which  I  had  opportunity  of  visiting.  It 
does  not,  so  far  as  I  could  see,  mix  with  the  gravel,  but  is  often  of  a  depth  and 
hardness  as  seriously  to  embarrass  the  operations  of  the  miner.  Being  entirely 
barren,  it  has  sometimes  to  be  blasted  with  powder  or  nitro-glycerine,  before  the 
hydraulic  stream  will  act  upon  it,  and  then  adds  greatly  to  the  cost  of  hydraulic 
operations. 

As  will  be  observed,  it  is  a  grayish  white,  and  so  homogeneous,  apparently, 
in  its  nature,  that  the  miners  g(^nerally,  though  very  ignorantly,  call  it  pipe- 
clay. Although  this  whitish  color  is  the  usual  tint,  I  have  observed  it  in  some 
situations  to  be  of  various  shades  of  brown. 

Now,  is  this  substance  a  volcanic  ash,  and  if  not,  what  is  it? 

I  think  the  answer  to  this  question  carries  with  it  a  solution  of  much  of  the 
difficulty  in  accounting  for  the  condition  of  things  in  central  California.  Ad- 
mitting that  this  cement  is  a  true  product  of  volcanic  eruption,  the  large  extent 
of  surface  covered  by  it  and  its  frequent  great  depth,  would  lead  us  to  infer  an 
enormous  amount  of  volcanic  activity,  perhaps  in  connection  with  the  elevation 
of  the  neighboring  peaks  of  the  Sierra  Nevada  range. 

Mr.  Hanks  kindly  afforded  me  a  microscopic  examination  of  the  present  speci- 
men, and  it  appears  to  resolve  itself  into  the  three  elements  of  granite — quartz, 
mica  and  feldspar.  This  is  not  an  unusual  condition  of  volcanic  ash,  and  if  my 
impression  is  correct,  it  is,  with  the  addition  of  sulphur,  exactly  the  analysis  of 
the  ash  ejected  in  the  recent  eruption  of  Vesuvius. 

But  even  considering  it  as  settled  that  cement  is  a  volcanic  ash,  solidified  by 
time  and  pressure,  we  have  still  two  things  to  account  for ;  one,  the  almost 
total  disappearance  of  the  granite,  the  other  the  levigaUon  of  the  quartz. 

After  due  consideration  of  the  effects  of  prolonged  action  of  the  surf  on  both 
salt  and  fresh  water  beaches,  in  the  production  of  such  gravel  and  boulders  as 
we  see  in  Placer  connty — as  I  doubt  whether  the  ancient  river  system  can  be 
taken  into  the  question,  or  is  so  clearly  traceable— there  is  one  other  mode  of 
explanation  of  most,  if  not  all  the  phenomena  alluded  to,  which  I  think  deserves 
attention.    I  refer  to  the  grinding  and  comminuting  power  of  glacial  action. 

Of  all  the  forces  of  nature  which  efiect  transformation  of  the  surface  of  the 
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earth,  the  progregs  of  glaciers  is  among  the  most  potent  Every  year  brings 
new  proofs  of  the  extent  and  importance  of  the  changes  effected  by  glacial 
moyement;  and  perhaps  investigation  may  show  that  there  was  a  time  in 
which,  from  the  western  slopes  of  the  Sierra  Nevada  range  proceeded  icy 
masses,  of  a  magnitude  and  weight  sufficient  to  have  crashed  oat  and  destroyed 
the  original  relationships  of  rock  over  which  they  traveled ;  and  to  have  had 
mach  to  do  with,  if  they  were  not  the  principal  caose  of,  the  disrupted  and 
almost  chaotic  state  of  the  earth's  surface  in  Placer  county. 

Dr.  Kellogg  called  the  attention  of  the  Academy  to  the  follow- 
ing new  species  of  plants,  specimens  of  which  he  exhibited. 

DesorlptionB  of  new  Plants  tpom  the  Faoiflo  States. 

BT  A,  KELLOGG,  M.  D. 

Lupinus  palustriSf  Kellogg. 

Stem  stout,  annaal,  fistulous  (cotyledons  thick,  large,  connate  and  persistent), 
striate  by  the  decurrent  nerves  from  the  base  of  the  leaves,  3  to  8  inches,  or 
more,  in  height,  often  subsequently  branching  3  to  6  inches  more  beyond  the 
main  axis  and  its  elongated  terminal  spike ;  long,  soft,  silky,  pubescent,  or  sub- 
glabrous,  with  barely  very  minute  vilh  ;  peduncles  stout,  as  long,  or  often  longer 
than  the  leaves  (3  to  5  inches),  rachis  somewhat  longer  still ;  leaves  loosely 
clustered  toward  the  top;  petioles  long,  rather  robust,  base  expanded  and 
strongly  clasping  the  stem,  the  3  prominent  nerves  decurrent,  stipules  sabulate, 
hirsute,  ^  to  )^  an  inch  long,  leaflets  6  to  10,  obovate-oblong,  obtuse,  mucron- 
ate,  retuse,  narrowed  at  the  base,  glabrous  above,  subpubescent  beneath,  ^  to 
}4  the  length  of  the  petiole ;  spike  6  to  12  inches ;  flowers  large,  violet-blue, 
pinkish,  or  verging  to  white,  pedicellate,  subvertioellate  or  verticellate,  some- 
what scarious  bracts  persistent,  subulate,  the  setaceous  acumination  extending 
to  aboyt  half  the  length  of  the  lower  lip,  subscarious  calyx  bracteolate  or  ebracteo- 
late  hirsute,  about  half  the  length  of  the  somewhat  ciliated  keel,  slightly  sac- 
cate ;  upper  lip  2-toothed,  lower  herbaceous  lip  mostly  2-toothed,  seldom  sub-en- 
tire ;  wings  very  broad,  obtuse,  with  a  rhomboidal  outline ;  petals  equal.  Legumes 
very  appressed,  (silvery?)  hirsute,  compressed,  an  inch  or  more  in  length,  about 
8-8eeded. 

Collected  by  Kellogg  and  Bloomer  on  the  San  Joaquin  River,  April  7th, 
1869.  Differs  from  MenziesH  —  a  2-seeded  species, — whereas  this  has  8  or 
more ;  also  one  var.  (deep  purple-blue  flower),  has  very  distinct  bracteoles.  No 
variety  of  L,  polyphyllus — with  13  to  15  leaflets,  short,  caducous  bracts  and 
ebracteolate  calyx— 3  to  5-feet  stem,  etc,  and  if  we  mistake  not,  perennial  root, 
will  allow  it  to  be  placed  under  that  name.  L,  latifolius  also  has  a  perennial 
root,  smooth  stem,  bracts  longer  than  the  flowers,  ebracteolate  calyx,  entire 
lips  and  glabrous  keel,  etc. 

Lupintu  Menziesiif  var.  aurea,  Kellogg. 
Collected  by  Kellogg  and  Samuel  Brannan,  Jr.,  in  Deer  Yalley,  near  Anti- 
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ocb,  San  Joaquin  River,  April  22d,  1869 ;  chiefly  differing  from  the  accepted 
description  of  the  species— if  we  include  also  L,  densijiorus — in  the  2-toothed 
lower  lip,  relative  length  of  leaves,  and  the  entire  scarious  tube  of  the  calyx,  etc. 
Stem  fistulous,  branching  from  near  the  axil  summit,  leaflets  about  10,  one- 
thinl  ihe  length  of  the  petiole,  glabrous  above,  pubescent  beneath,  stipules  and 
bracts  scarious,  setaceously  long  acuminate,  persistent;  calyx-tube  scarious, 
npper-lip  2-toothed,  deflexed,  somewhat  saccate ;  vexillnm  short,  rounded  out- 
hue,  pubescent  on  the  back  at  the  base,  and  along  the  claw  above.  Legumes 
hitaute,  minute,  2-aeeded. 

Colifstegui  villosa,  Kellogg. 

Bracted  Bindweed  or  Gloak-cnp  Morning  Glory. 

Boot  perennial,  horizontal,  rhizomoid,  and  fibrously  sub-rooting,  at  intervals 
from  the  main  crown ;  stem  oblique  or  erect,  or  occasionally  twining  from  right 
to  left,  hoary,  velvety-villous  throughout,  4  inches  to  2  feet  high ;  leaves  mostly 
reniform-Gordate,  hastate-saggittate,  (circumscription  somewhat  triangular,) 
open  sinus,  very  deep,  lobes  broad,  subrhombic,  angular  lobes  acute,  pointed 
apex  abruptly  acute,  mucronate ;  petioles  mostly  about  equalling  the  length 
and  breadth  of  the  lamina,  about  3-nerved,  the  lateral  nerves  often  forked  above 
the  sinus  (or  pseudo-5-nerved) :  peduncles  assurgent  or  erect,  as  long  or  longer 
than  the  petioles,  terete,  fistulous ;  bracts  leafy,  subcordate,  (rarely  subacute) 
acute  or  acuminate ;  or  ovate,  acute  or  acuminate,  3  to  5-nerved,  sub-entire  (or 
rarely  distinctly  dentate),  loosely  appressed,  covering  the  calyx,  }{  to  %  ihe 
length  of  the  flower,  internal  or  proper  calyx  sepals  very  unequal,  outer  ovate- 
oblong,  acuminate,  foliaceous  and  villous,  successively  reduced,  the  2  or  3  inner 
scarious,  glabrous,  ciliate,  nerved  and  narrowed  to  linear,  lanceolate,  acumin- 
ate, tips  only  villous. 

Style  and  stamens  equal,  hirsute  at  the  base.  Stigmas  2,  linear,  oblong ;  fila 
meots  of  stamens  gkbrous,  anthers  oblong,  creamy-white,  intiorse  fixed  by  the 
base,  etc. 

Ovary  villous  (in  young  state),  ovoid,  acute.  Flowers  white,  with  a  tinge  of 
cream. 

Abundant  on  hillsides  at  Cisco,  C.  P.  R.  B.,  6,000  feet  high  on  Sierra  Ne- 
vada mountains ;  found  by  Kellogg  and  Brannan,  June,  1870. 

This  plant  most  nearly  resembles  the  Span-long  Bind- weed,  Calystegia  spUh- 
amaa,  but  as  we  see  that  in  the  vicinity  of  San  Francisco,  it  has  not  the  leaf, 
bracts,  calyx,  or  peduncles ;  here  they  are  in  pairs,  and  the  whole  plant  more 
naked.  This  also  includes,  probably,  C.  stanSf  C.  acauiis  and  C.  tomentosa ; 
H  cannot  be  C.  paradoxa,  for  that  has  linear  bracts,  etc. 

Bdianthus  giganteus,  var.  insulus,  Kellogg. 

Found  on  a  recent  visit  to  an  island  of  the  San  Joaquin  River,  on  Mr.  Kim- 
bairs  farm,  Webb's  Landing.    Fall  of  1872. 

Perennial  root;  stem  6  to  10  feet  high,  loosely  paniculate;  branches  purple, 
mooth,  peduncles  scabrous ;  flowers  2  to  3  inches  in  expansion,  (yellow  through- 

ftwc.  Cal.  Aoad.  Bci.,  Vql.  v.— 2.  Apbzl,  1878. 


Digitized  by  VjOOQ IC 


18  PROCEEDINGS  OP  THE  CALIFORNIA 

out,)  rays  an  inch  or  more  in  length,  12  to  20 ;  leaves  opposite  below,  alternate 
above,  lanceolate,  acuminate,  entire  or  sab-entire,  attenaate  below,  triplinerved 
and  ciliate  at  the  base,  scabrous  on  both  sides,  subpetiolate.  Involucral  scales 
linear-sublanceolate,  attenuate,  about  twice  the  length  of  the  disk,  squairose 
spreading,  scabrous,  ciliate  at  the  base,  3-nervcd ;  chaflf  shorter  than  the  ex- 
panded florets,  linear-oblong,  carinate,  acute,  commonly  a  short  tooth  on  each  side 
near  the  apex,  striate,  pubescent  at  the  summit  and  on  the  back,  chiefly  above ; 
achenia  of  the  disk  with  3  to  4  (rarely  5),  long,  carinate-subulate,  chaffy  awns, 
laciniately  fringed  or  finely  toothed ;  ray  achenia,  with  1-2  well  developed 
awns,  the  remainder  rudimentary.  Lobes  of  the  disk  florets  scabrously  ciliate 
at  the  base ;  on  the  back  somewhat  lanose  and  appressed-hirsnte,  chiefly  canes- 
sent  at  the  junction  with  the  tube.  Receptacle  convex,  somewhat  distinctly 
alveolate. 

There  are  strong  grounds  for  considering  this  an  entirely  new  species,  rather 
than  variety,  but  owing  to  the  lateness  of  the  season  we  prefer  more  ample 
investigations ;  for  the  present  it  may  rest  here.  The  parallels  of  other  species 
will  be  given  hereafter. 

Chionanthus  fraocinifoliusy  Kellogg. 

A  shrub  25  to  30  feet  high,  branches  quadrangular,  angles  winged.  Leaves 
<>ddly  pinnate,  leaflets  opposite,  in  about  3  or  4  pairs,  with  a  terminal  odd  one, 
^5  to  6  inches  in  length,)  pinnules  petiolate,  about  }4  ^^  blade,  which  is  ovate 
or  oval,  subacute,  serrate,  base  entire  and  abruptly  short-cuneate,  often  some- 
what oblique,  the  terminal  leaflet  obovate,  obtuse,  cuneate;  leaf  glabrous 
throughout,  leaves  opposite.  Panicles  drooping,  peduncle  laterally  sub-com- 
pressed, numerously  subdivided  irregularly  in  alternate,  opposite,  verticillate, 
and  fasiculate,  or  in  ultimate  pedicels  of  threes,  etc.,  the  rather  minute  oblong 
scarious  bracteoles  at  the  base  of  the  slender  pedicels  mostly  caducous; 
glabrous  throughout ;  monoeepalous  calyx  cup-shaped,  sub-scarious,  small,  per^ 
sistent,  border-toothed,  teeth  4  to  6  or  more,  obscurely-triangular  acute  or 
mucronate  elevations,  or  notched  and  secondary  pseudo-teeth  ,'  stamens  one  to 
two,  filaments  short,  opposite,  alternating  the  petals,  scarcely  half  the  length  of 
the  anthers,  or  longer  than  the  calyx  (1-line),  when  dry,  apparently  twisted,  co- 
hering with  the  petals  at  the  somewhat  expanded  base  into  a  partial  or  entire 
short  ring  or  tube,  anthers  linear-oblong,  subcordate  base,  introrse,  cells  later- 
ally dehiscent,  fixed  by  the  base  ;  petals  oblong-oval,  obtuse,  claw  ^  the  blade, 
■or  if  coalescent  oblong  or  obovate,  {j^  to  }4  &°  ^^^^  i°  length,)  distinct  or 
slightly  cohering  into  a  partial  tube  (in  one  instance  only),  and  then  deciduous 
with  the  stamens ;  style  clavate,  notched  or  slightly  emarginate,  stigma  about 
^  longer  than  the  filament,  shorter  than  the  anther  or  anthers ;  drupe  fleshy, 
oval  or  sub-globular — ripe  fruit  not  seen. 

Collected  by  Dr.  William  0.  Ayres,  at  Borax  Lake,  about  four  years  ago. 
The  description  is  made  from  very  imperfect  fragments  —  a  full  and  good  set  of 
} specimens  much  desired.    Although,  in  some  points,  this  shrub  fails  to  agree 
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with  the  generic  descriptioD,  as  it  now  stands,  it  is  manifest  that  a  slight  re- 
vision only  is  required  to  welcome  this  remarkable  discovery. 

If,  from  generic  differences  above  indicated,  and  more  ample  means  of  investi- 
gation, this  should  be  deemed  of  intermediate  generic  position  between  Chion' 
anthus  and  Forsythia,  it  should  be  entitled  Ayrseiafraxinifolia. 

Dr.  Ayres  observes  :  "  When  young,  a  graceful  and  beautiful  tree  or  shrub, 
as  it  grows  older,  it  loses  its  beauty  very  much — becomes  straggling  and  irreg- 
ular, never  showing  a  straight  symmetrical  trunk  ;  25  to  30  feet  high." 


Regular  Meeting,  February  17th,  1873. 
President  in  the  Chair. 

Forty-three  members  present. 

Gregory  P.  Hart  was  elected  a  resident  member,  and  George  0. 
Hickox  and  James  Lick,  life  members. 

Donations  to  the  Museam :  Specimen  of  Hornblende  containing 
20  per  cent,  of  magnetic  iron  from  the  Chilcat  River,  by  George 
Davidson.  Fossil  bones  of  a  species  of  Rodent  found  in  the  drift 
of  the  Eureka  Consolidated  Mining  Company,  Nevada,  at  i^  depth 
of  247  feet  below  the  surface,  near  the  top  of  the  ore,  and  immedi- 
ately under  the  hanging  rock,  which  is  a  limestone.  Also,  a  speci- 
men of  Silver  ore  from  same  mine,  by  G.  T.  Lawton.  Sections  of 
a  pile  taken  from  Greenwich  Dock,  showing  the  ravages  of  a  marine 
crustacean  {Limnoria  ?)  which  has  recently  appeared  in  the  harbor 
of  San  Francisco,  by  T.  J.  Arnold.  Head  and  antlers  of  the  black 
tail  deer,  from  Utah,  by  C.  B.  Turrill.  Fossil  from  the  Arizona 
desert,  also  specimens  of  an  Isopod  crustacean,  parasitic  on  the 
tomcod  and  other  fishes  in  the  Bay,  by  J.  P.  Dameron. 

Mr.  John  Hewston,  Jr.,  in  announcing  the  gift  of  a  valuable 
piece  of  land  on  Market  street,  read  the  following  deed  from  our 
fellow  member  Mr.  James  Lick : 

Thib  Indenture,  made  and  entered  into  this  fifteenth  day  of  February, 
A.D.  one  thousand  eig^ht  hundred  and  seventy-three,  by  and  between  James  Lick 
of  the  county  of  Santa  Clara,  State  of  California,  party  of  the  first  part,  and 
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the  California  Academt  of  Scibncbs,  a  corporation  daly  incorporated  and 
acting  under  the  laws  of  the  State  of  California,  having  its  principal  place  of 
basiness  in  the  city  and  coanty  of  San  Francisco,  State  aforesaid,  party  of  the 
second  part,  Witnbsseth  :  That  the  said  party  of  the  first  part,  in  considera- 
tion of  the  desire  he  has  to  promote  the  diffasion  of  science,  and  the  prosperity 
and  perpetuity  of  said  party  of  the  second  part,  hath  given,  granted  and  con- 
firmed, and  by  these  presents  doth  give,  grant  and  confirm  nnto  the  said  party 
of  the  second  part,  and  its  successors,  all  that  certain  parcel  of  land  situate  in 
said  city  and  county  of  San  Francisco,  State  aforesaid,  circumscribed  by  a  line 
commencing  «!^.a  point  on  the  south-easterly  line  of  Market  Street,  distant  one- 
hundred  ajd  ninety-five  feet  south-westward  from  the  southwesterly  corner  of 
Market  and  Fourth  Streets,  and  running  thence  soutb-eastwardly  and  parallel 
with  said  Fourth  Street,  one  hundred  and  ninety-five  feet ;  thence  south-west- 
wardly,  at  an  angle  of  forty-five  degrees,  to  a  point  two  hundred  and  seventy- 
five  feet  from  said  south-easterly  line  of  Market  Street,  which  last-mentioned 
point  constitutes  the  south-westerly  corner  of  the  hundred-vara  lot  hereinafter 
mentioned  ;  thence  north-westerly,  and  parallel  with,  said  Fourth  Street,  two 
hundred  and  seventy-five  feet  to  said  south-easterly  line  of  Market  Street ;  thence 
north-eastwardly  and  along  said  last  mentioned  line  of  Market  Street,  eighty 
feet  to  the  point  of  commencement ;  said  parcel  of  land  being  a  portion  of  that 
certain  lot  of  land,  laid  down  and  commonly  known  upon  the  official  map  of 
said  city  of  San  Francisco,  as  Hundred-vara  Lot  No.  One  hundred  and  twenty- 
six  :  reserving  and  excepting,  out  of  and  from  said  granted  premises,  all  build- 
ings, tenements  and  improvements  of  any  of  the  tenants  of  said  party  of  the 
first  part,  that  now  are,  or  may  be  situate  thereon  at  the  time  when  said  party 
of  the  second  part  shall  be  entitled  to  the  possession  of  said  premises ;  and  ex- 
cepting and  reserving  out  of  and  from  this  grant  and  conveyance,  the  right  to 
possess,  use  and  occupy  said  premises  for  the  period  of  two  years  from  the  date 
hereof,  unless  sooner  determined,  as  hereinafter  provided ;  which  right  of  posses- 
sion, as  aforesaid,  said  party  of  the  first  part  hereby  reserves  unto  himself,  his 
heirs  and  assigns  :  To  have  and  to  hold,  all  and  singular  the  premises  hereby 
given  and  granted  unto  said  party  of  the  second  part  and  its  successors,  upon 
the  following  terms  and  conditions,  nevertheless ;  which  terms  and  conditions 
shall  be  binding  and  obligatory  upon  said  party  of  the  second  part  and  its  suc- 
cessors, that  is  to  say  : 

First  —  That  said  premises  shall  be  used  and  devoted  solely  and  exclusively 
for  scientific  purposes  and  for  none  other,  and  shall  never  be  used  for  political  or 
religious  purposes. 

Second  —  That  said  premises  shall  never  be  incumbered  by  said  party  of  the 
second  part,  or  its  successors ;  and  shall  never  be  allowed  or  suffered  by  said 
party  of  the  second  part,  or  its  successors,  to  be  sold  for  any  taxes,  assessments, 
or  other  charges,  levied  or  placed,  or  suffered  to  be  levied  or  placed  thereon. 

Third  —  That  said  premises  shall  never  be  alienated  by  said  party  of  the 
second  part,  during  the  life  of  any  of  the  existing  members  of  said  California 
Academy  of  Sciences. 
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Fourth  —  That  said  party  of  the  eecond  part  shall  never  lease  said  premises 
or  any  part  thereof,  or  any  edifice  or  any  part  of  any  edifice,  erected  or  to  be 
erected  thereon,  and  said  party  of  the  second  part  shall  never  permit  or  suffer 
any  person  to  possess,  use  or  occupy  the  whole  or  any  part  of  said  premises,  or 
any  edifice  or  any  part  of  any  edifice,  erected  or  to  be  erected  thereon,  save  for 
its  own  proper  purposes. 

Fifth  —  That  said  party  of  the  second  part  shall  erect,  and  forever  maintain 
upon  said  premises,  an  edifice  of  the  description  hereinafter  mentioned ;  which 
shall  cover  all  of  said  premises  except  that  portion  thereof  hereinafter  described, 
and  devoted  to  the  purposes  of  furnishing  light  and  ventilation  to  said  edifice. 

Sixth — That  said  party  of  the  second  part  shall  erect  upon  said  premises, 
except  that  portion  thereof  hereinafter  described,  a  substantial  and  elegant  brick 
edifice,  three  stories  in  height,  with  a  substantial  granite  front,  faced  with  ap- 
propriate scientific  emblems.  The  structure  and  design  of  the  edifice  shall  be 
classic,  and  such  as  will  readily  distinguish  it  from  buildings  used  for  business 
or  commercial  purposes.  The  style  of  architecture  of  said  edifice  shall  be  chaste 
and  appropriate,  and  the  same  style  and  order  of  architecture  shall  be  preserved 
throughout,  in  its  purity. 

Seventh  —  In  order  to  render  this  gift  and  conveyance  efiectnal,  said  party 
of  the  second  part  must,  within  two  years  from  the  date  hereof,  secure  the  neces- 
sary funds  to  commence  and  to  complete  said  edifice ;  and  must  commence  the 
erection  of  this  edifice  and  complete  the  same  with  all  reasonable  dispatch ;  and 
as  soon  as  said  party  of  the  second  part  shall  secure  the  necessary  amount  of 
funds,  at  any  time  within  said  period  of  two  years,  upon  thirty  days'  written 
notice  of  that  fact  to  said  party  of  the  first  part,  or  his  heirs  or  devisees,  the 
said  party  of  the  second  part  shall  be  entitled  to  the  possession  of  said  premises, 
and  the  right  of  possession  of  said  premises  hereby  reserved  to  said  party  of  the 
first  part  shall  thereupon  cease  and  determine.  The  said  party  of  the  first  part 
hereby  reserves  to  himdelf  and  his  heirs  and  assigns,  the  right  to  use,  possess 
and  occupy  said  premises,  up  to  and  until  said  party  of  the  second  part  shall 
have  secured  the  aforesaid  necessary  amount  of  funds,  and  until  notified  of  that 
fact  as  aforesaid ;  but  said  fands  must  be  secured  and  the  erection  of  said  edifice 
be  commenced,  within  a  period  of  time  not  to  exceed  two  years,  as  aforesaid. 

At  least  one  apartment  of  said  edifice  shall  be  constracted  suitably  for,  and 
devoted  to  the  purposes  of  a  Library  ;  another  apartment  thereof  shall  be  con- 
structed suitably  for,  and  devoted  to  the  purposes  of  a  Museum  ;  and  a  third 
apartment  thereof  shall  be  suitably  constructed  for,  and  devoted  to  the  purposes 
of  a  Hall  for  Lectures. 

Eighth  —  That  the  following  portion  of  6aid  premises  shal]  never  be  built 
upon  but  shall  forever  be  kept  free  and  open,  for  the  purpose  of  affording  light 
and  ventilation  to  said  edifice ;  that  is  to  say,  that  part  of  said  premises  circum- 
scribed by  a  line  commencing  at  the  south-westerly  corner  of  said  premises,  run- 
ning thence  north-westwardly  and  parallel  with  Fourth  Street,  fifty  feet ;  thence 
nortb-eastwardly  and  parallel  with  said  Market  Street,  fifty  feet ;  thence  run- 
ning at  an  angle  of  forty-five  degrees  to  the  point  of  commencement. 
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Should  said  party  of  the  second  part,  or  its  sacoessors,  violate  or  fail  to  falfill 
any  of  the  foregoing  terms  and  conditions,  then  and  immediately  tfaerenpon,  the 
estate,  and  all  interest  given  and  conveyed,  shall  cease  and  determine ;  and  the 
same,  to  wit :  All  interest  and  estate  hereby  given  and  conveyed,  shall  immedi- 
ately revert  to,  and  revest  in  said  party  of  the  first  part,  his  heirs  and  assigns, 
wkhoat  any  previous  entry  to  assert  snch  failure  or  breach. 

In  Witness  Whereof,  said  party  of  the  first  part  hereunto  sets  his  hand 
and  seal,  the  diiy  and  year  first  herein  above  written. 

JAMES  LICK. 

Signed,  sealed  and  delivered  in  the  presence  of  Samuel  Hermann. 

State  of  California,  i 

City  and  County  of  San  Francisco,  J  ^ 

On  this  fifteenth  day  of  February,  in  the  year  one  thousand  eight  hundred 
and  seventy-three,  before  me,  Samuel  Hermann,  a  Notary  Public  in  and  for  the 
said  city  and  county,  duly  commissioned  and  sworn,  personally  appeared  James 
Lick,  known  to  me  to  be  the  person  whose  name  is  subscribed  to  the  within 
and  foregoing  document ;  and  he;  the  said  Jambs  Lice,  acknowledged  to  me 
that  he  executed  the  same. 

In  Witness  Whereof,  I  have  hereunto  set  my  hand  and  affixed  my  official 
seal,  the  day  and  year  in  this  certificate  first  above  written. 

[seal.]  Samuel  Hermann. 

Notary  Public 

Recorded  in  the  office  of  the  County  Recorder  of  the  city  and  county  of  San 
Francisco,  February  20th,  a.  d.  1873,  at  15  min.  past  3  p.  m.,  in  Liber  696  of 
Deeds,  page  364. 

A.  R.  Htnbs, 
/  '         County  Recorder, 

The  President  remarked  that  he  felt  incompetent  at  the  time  to 
express  the  sense  of  the  Academy  in  fitting  terms.  The  trustees, 
in  considering  the  project  of  securing  accommodations  for  the  Aca- 
demy, hsKd  never  thought  of  exceeding  an  expenditure  of  $25,000. 
But  this  site  alone,  as  he  had  been  assured  by  competent  judges, 
exceeded  in  value  $100,000. 

The  Probable  Periodicity  of  BAinfalL 

BT  GEORGE   DAVIDSON. 

Many  attempts  have  been  recently  made  to  establish  a  periodicity  of  rainfall 
commensurate  with  the  eleven-year  period  of  the  solar  spots.  In  limited  cases 
the  law  has  appeared  to  prevail,  bat  in  cases  as  apparently  reliable,  the  results 
have  been  adverse.    In  an  extended  series  of  observations  of  the  rainfall  in  Eng- 
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hod,  ftlTBtebiDg  tbroQgb  150  years  (British  Associatioa  Report  for  1866)  no 
6Qch  mazima  aod  minima  coald  be  deduced  ;  and  in  a  series  of  observations  over 
various  parts  of  tbe  globe,  gathered  by  G.  J.  Symons,  in  number  165  of  Nature, 
the  same  want  of  law  is  manifest ;  in  fact,  where  maxima  of  rainfall  should  be 
expected,  we  find  minima,  and  viu  versa.  These  tables  are,  however,  too  limit- 
ed to  deduce  a  general  law  therefrom.  The  materials  are  at  hand  for  a  much 
more  comprehensive  treatment  of  the  problem. 

But  if  there  ia  a  law  in  such  cases  isochronous  with  the  exhibition  of  the  sun 
qMts,  it  must  be  qualified  by  other  variable  functions  than  rainfall ;  such  as  the 
temperature  and  pressure  of  the  atmosphere,  and  the  amount  of  aqueous  vapor 
in  the  atmosphere,  the  direction  and  force  of  the  winds,  and  the  climatology,  not 
only  of  the  adjacent  ocean,  but  of  the  sources  of  the  great  currents  that  cross 
the  ocean.  For  example :  if  the  rainfall  of  the  western  coast  of  Europe  is  as- 
sumed dependent  upon  the  same  causes  which  occasion  the  solar  spots,  the  epochs 
of  the  maxima  and  minima  rainfall  would  not  coincide  with  those  of  the  solar 
spots,  because  the  precipitation  of  rain  and  the  temperature  of  the  seaboards  of 
Ireland,  Scotland,  Norway,  Iceland,  Spitzenbergen,  etc.,  depend  upon  the  tem- 
perature of  the  Gulf  Stream  bathing  those  shores ;  and  the  waters  of  the  Gulf 
of  Mexico  heated  to  a  maximum  at  a  given  epoch  would  not  reach  the  coast  of 
Norway  for  possibly  a  year.  The  same  is  true  of  this  coast ;  the  heated  waters 
of  the  great  Japan  stream,  at  their  point  of  departure  near  the  island  of  For- 
mosa, do  not  reach  this  coast  for  more  than  a  year.  Thus  whilst  these  super- 
heated waters  are  delayed  one  year  in  reaching  their  destinations,  the  climatic 
conditions  of  the  coasts  of  Norway  and  of  California,  supposed  to  be  governed 
by  a  regular  law,  have  been  changed,  and  the  problem  is  complicated  and  masked 
by  these  changes  in  the  nearer  ^[ects  of  the  climate  of  the  adjacent  continents ; 
and  in  the  European  case,  of  the  Polar  Basin. 

If  there  is  a  law  of  the  rainfall,  there  will  naturally  be  a  nmilar  law  for  the 
temperature  and  pressure  of  the  air,  and  for  the  winds ;  but  it  must  be  compli- 
cated and  masked  by  the  influence  of  great  ocean  currents,  so  that  the  problem, 
instead  of  being  simple  as  it  first  appears,  is  in  reality  very  intricate. 

An  attempt  has  been  m-ide  to  give  an  eleven-year  period  to  the  cyclones  in 
connection  with  the  rainfall,  but  evidently  upon  insufficient  data,  for  Mr.  Mel- 
drum  only  claims  that  a  supposed  periodicity  has  been  made  out.  Lockyer 
{Nature,  No,  163)  in  discussing  Mr.  Meldrum's  records  and  others  at  Madras 
and  the  Cape  of  Good  Hope,  sees  in  them  indications  of  a  periodicity,  but  his 
discussioo  is  moely  tentative  from  insufficient  materials,  and  is  not  satisfactory. 

The  same  eleven-jear  period  has  been  assigned  to  the  seasons  of  great  freshets 
in  California ;  bat  we  need,  what  we  cannot  obtain,  absolute  observations  over 
extended  areas,  and  not  mere  reports,  to  aid  in  its  establishment.  The  state- 
iDeat  was  common  in  the  West  that  the  greatest  freshets  occur  on  the  great  riv- 
ers of  the  Westero  States  about  every  ten  years. 

I  have  bad  placed  io  graphical  order  the  rainfall  at  San  Francisco  for  twenty- 
tiiree  years,  from  Mr.  Thomas  Tennent's  observations,  and  exhibit  it  to  show 
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tbat  we  cannot,  from  it  alone,  predicate  any  periodicity.  Even  the  well  marli 
short  period  of  comparatively  little  rainfall  and  of  clear  weather  daring  each 
our  wet  seasons,  is  masked  in  the  averages  of  monthly  rainfall  in  these  years ' 
its  not  occurring  at  any  well  defined  epoch.  Bat  its  existence  is  well  mark 
and  established  in  the  illustration  of  the  monthly  rainfall  from  1849  to  ti 
present. 

[In  the  graphical  illnstration  of  the  rainfall  at  San  Francisco,  the  vertia 
black  lines  shown  in  fig.  1  indicate  the  inches  of  rainfall  each  year.  The  avfl 
age  annual  volume  of  rainfall  throughout  twenty-three  years,  for  each  mool 
from  June  to  July  is  shown  in  fig.  2.  The  short  dry  period  of  each  wet  acasc 
is  there  shown  to  be  marked.  In  fig.  3  the  average  monthly  and  annual  voluq 
of  rainfall,  for  every  month  to  the  present  year,  is  exhibited.  This  is  on  a  seal 
of  inches  twice  that  of  fig.  2.  In  this  the  break  in  the  wet  season  of  most  < 
the  years  is  plainly  marked,  but  it  does  not  occur  with  any  regularity  as  t 
time.] 

To  arrive  at  a  law  of  periodicity  in  atmospherical  phenomena,  will  demand 
comprehensive  scheme  of  observations  over  a  large  extent  of  the  earth  and  ocea|       "^'  i^n^ 
this  scheme  to  involve  all  the  conditions  of  atmospherical  variations,  and  th 
local  relations  of  each  station  to  the  whole,  and  be  represented  in  graphical 
rather  than  in  numerical  order. 

I  believe  in  the  law  of  periodicity  of  these  phenomena,  but  it  will  be  foum 
an  intricate  problem,  and  is  doubtless  involved  with  such  conditions  as  the  lunai 
cycle  of  nineteen  years,  etc.  As  stated  in  my  paper  last  year,  upon  "  Suggestion 
of  a  Gosmical  Cause  for  the  great  Climatic  Changes  upon  the  Earth,"  we  mu 
expect  abnormal  exhibitions  of  these  phenomena  from  the  irregular  exhibitios 
of  the  materials  burning  upon  the  surface  of  the  sun ;  but  in  a  prolonged  seriei 
of  spectroscopic  observations  of  solar  phenomena,  and  observations  of  physifal 
phenomena  on  the  earth,  we  will  eventually  arrive  at  the  law  of  their  recuiw 
rence. 


mS-Amaie: 
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Dr.  George  Hewston  called  the  attention  of  the  Academy  to  a  ne\ 
species  of  Crustacean  which  had  recently  been  detected  in  the  bayJ 
and  which  was  exceedingly  destructive  to  wood- work,  more  particu-l 
larly  the  piling  of  the  wharves  along  the  water  front  of  the  city : 
specimens  were  exhibited  under  the  microscope,  by  Dr.  Hewston,  \ 
who  referred  them  to  what  are  popularly  known  as  "  gribbles,'* .  1 
or  ^'  Limnoria"  ;  and  to  which  he  attached  provisionally  the  name  «  i 
of  Limnoria  California.  *    I    1 

The  following  amendment  to  Sec.  2,  Art.  Ill  of  the  Constitution 
having  been  presented  to  the  Trustees  as  required  by  Article  VII,  ^*7!. 
was  submitted  to  the  Academy  and  unanimously  adopted : 
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"  The  Vice-President  shall  attend  all  meetings  of  the  Trustees, 
and  in  case  of  the  absence  of  the  President  shall  preside  at  the  same 
and  be  entitled  to  vote." 


Notes  on  the  Avi-fauna  of  the  Aleutian  Islands,  from  IJna- 
lashka  eastward.* 

BT  W.   H.  DALL,  U.  8.   COAST  SURVEY. 

The  following  notes  were  taken  during  the  year,  from  October,  1871,  to  Aug- 
ust, 1872,  inclusive,  while  employed  in  a  geographical  rcconnaiasance  among 
the  Aleutian  Islands,  for  the  U.  S.  Coast  Survey.  The  specimens  have  been 
deposited  in  the  National  Museum  at  Washington  ;  and  I  am  under  obligations 
to  Prof.  S.  F.  Baird,  of  thfe  Smithsonian  Institution,  for  assistance  in  identifying 
the  species.  The  nomenclature  and  arrangement  adopted  is  that  of  the  "  Birds 
of  North  America,"  by  Baird,  Cassin  and  Lawrence,  and  the  numbers  affixed 
to  the  species  are  those  of  the  catalogue  of  species  which  accompanies  that 
work.  The  facts  noted  are  an  additional  confirmation  of  the  peculiarities  of 
distribution  noted  by  me  in  previous  publications  on  the  fauna  and  birds  of 
Alaska;  and  the  region  visited  is  of  peculiar  interest,  as  being  the  portion  of 
the  West  Coast  where  the  Arctic  Canadian  fauna  of  the  region  north  of  the 
Alaskan  Range,  and  th»  characteristic  West  Coast  fauna  which  prevails  south 
of  that  range,  come  together,  and  are  to  a  certain  extent  intermingled.  Among 
other  things,  I  would  call  attention  to  the  fact  that  the  color  of  the  eye  in  the 
same  species  of  bird  is  not  invariably  the  same,  even  in  adults  of  the  same  sex,  a 
point  which  has  doubtless  been  previously  noticed  by  ornithologists,  and  which 
my  observations  on  several  species  confirm.  I  would  remark  that  the  region 
visited  by  my  party  was  comprised  between  the  Shumagins  on  the  east  and 
Uoalashka  on  the  west,  among  the  islands. 

Tinnunculus  sparvertus,  Lin.     (13.) 

A  specimen  of  this  species  was  killed  in  Unalashka,  in  the  fall  of  1871,  but 
was  unfortunately  destroyed  before  the  skin  could  be  preserved.  It  may  be 
considered  rare,  as  it  was  not  noticed  on  any  other  occasion. 

Jquila  canadensis,  Lin.     (39.) 

Obtained  at  Unga  Island,  in  the  spring  of  1872,  and  very  common  through- 
out the  islands,  as  far  west  as  Unalashka.  The  remarks  under  the  head  of  the 
next  species  will  apply  to  this  one  also.  The  eye  was  orange-brown.  A  resi- 
dent. 

*  Printed  in  advance,  Febroary  8th,  1878. 
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Halaetus  leucocephalus,  Say.    (43.) 

This  species  is  ezceedinglj  abandant  thronghout  the  islands,  where  it  is  foand 
daring  the  entire  year.  It  bailds  on  rocky  cli&,  and  is  exceedingly  miscellane- 
oos  in  its  diet,  subsisting  in  winter  principally  upon  docks  and  ptarmigan,  and 
in  sammor  upon  the  salmon  which  are  found  around  the  mouths  of  streams,  in 
such  g^reat  abundance  that  the  eagles  have  little  or  no  difficulty  in  obtaining  a 
sufficiency  of  food.  At  one  time,  near  a  salmon  run  in  Sanborn  Harbor,  Nagaf , 
I  counted  seventeen  eagles  within  a  hundred  yards.  The  eyes  and  feet  are  pale 
yellow,  and  there  is  a  considerable  variation  in  their  plumage,  some  individuals 
being  much  darker  than  others.  The  young  are  hardly  able  to  fly  before  the 
end  of  the  season,  though  hatched  early  in  the  spring.  The  nest  is  usually 
composed  of  small  sticks,  with  a  lining  of  dry  grass,  and  the  same  nest  appears 
to  be  occupied  for  several  successive  seasons.  Many  of  these  eagles  were  found 
dead  during  the  winter,  without  any  signs  of  injury  or  wound,  too  fat  to  have 
starved  to  death,  and  with  no  weather  cold  enough  to  have  affected  them  injur- 
iously. I  have  not  been  able  to  suggest  any  adequate  explanation  of  the 
mystery. 

Brachyotus  Cctssini,  Brewer.     (52.) 

This  species  is  not  uncommon,  and  is  a  resident  in  Unalashka,  and  probably 
in  the  other  islands.  In  those  obtained,  the  iris  was  bright  yellow.  It  builds 
in  holes  in  the  ground,  usually  on  the  side  of  a  steep  bank  ;  the  hole  is  horizon- 
tal, and  the  inner  end  usually  a  little  higher  than  the  aperture ;  lined  with  dry 
grass  and  feathers.  Those  which  I  examined  did  not  exceed  two  feet  in  depth. 
There  are  no  trees  in  Unalashka,  and  the  species  was  often  observed  sitting  on 
the  ground  near  its  burrow,  and  not  unfrequently  in  the  day-time. 

Nyctea  nivea,  Gray.     (61.) 

I  did  not  see  this  species  living,  but  there  were  several  skins  or  portions  of 
skins  in  the  village  at  Unalashka,  used  as  ornaments.  Mr.  B.  Bendel  Gad  one 
in  his  house,  which  he  had  killed  himself.    It  is  reported  to  be  a  resident. 

Cinclus  mexicanus,  Bon,     (164.) 

This  bird  is  not  uncommon  near  the  small  streams  in  the  mountains  of  Una- 
lashka. It  is  a  resident.  The  color  of  the  feet  varies  from  fiesh  to  slate  color ; 
the  eye  in  fresh  specimens  appears  to  be  of  a  liglU  brown,  but  soon  turns  black 
after  death.  Its  habits  here  are  the  same  as  on  the  Yukon,  as  far  as  I  was  able 
to  observe  them. 

Hirundo  unakishkensis  ?  Gmelin. 

In  June,  1872,  a  swallow  was  occasionally  seen  at  Iliuliuk,  Unalashka,  which 
was  supposed  at  the  time  to  be  btcolor,  but  may  have  been  the  above  species. 
A  summer  visitor,  and  said  to  build. 

Troglodytes  hyemalis,  var.  alascensis,  Baird.    (273.) 

A  resident.    Abundant  on  the  rocky  cli&  of  Amaknak  Island,  Unalashka, 
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where  it  is  quite  familiar  and  bold.  It  builds  in  the  crevices  of  the  rocks,  but 
I  was  not  able  to  find  the  nest  It  has  a  cheerful  and  melodious  note,  and  is, 
to  some  extent,  gregarious ;  three  or  four  being  usually  seen  together.  It  was 
not  seen  in  the  Shumagins,  though  it  may  occur  there.    Eye  black. 

Leuco9ticte  griseinuchat  Bon.     (323.) 

This  is  one  of  the  most  abundant  small  birds  of  the  islands,  and  is  especially 
common  in  Unalashka,  where  it  is  a  resident.  On  the  24th  of  May  we  found  a 
nest,  situated  in  a  crevice  of  a  rocky  bank  on  the  shore  of  Captain's  Harbor, 
Unalashka.  It  was  of  grass,  very  neatly  sewed  together,  and  lined  with  fine 
grass  and  a  few  feathers.  It  contained  five  white  eggs  in  a  fresh  condition,  and 
was  about  twelve  feet  above  the  beach.  The  bird's  eye  is  black.  It  was  most 
common  on  the  grassy  banks  and  rocky  blu£&  near  the  shore.  I  do  not  remem- 
ber ever  having  seen  one  on  the  higher  hills  or  mountains.  It  is  usually  found 
singly,  or  in  pairs. 

Pleetrophanes  nivalis^  Lin.     (325.) 

This  is  also  a  resident  of  Unalashka,  and  not  uncommon,  though  shy  and  usu- 
ally confined  to  the  mountains.^  It  is  only  seen  near  the  shore  when  the  heav- 
iest snows  of  winter  have  entirely  covered  up  the  seeds  and  berries,  and  it  is 
forced  to  find  a  subsistence  on  the  beaches.  It  goes  in  large  flocks,  and  builds 
on  the  mountavps,  though  I  did  not  obtain  a  nest.    Eye  black. 

Passerculus  sandwichensis,  Baird.  (333.) 
'  When  about  five  hundred  and  fifty  miles  from  land  (the  Shumagins  being 
nearest)  in  latitude  47^  N.,  and  longitude  152^  03'  W.,  one  of  these  birds  flew 
aboard,  and  being  secured,  lived  several  days  in  an  extemporized  cage.  This 
was  on  the  13th  of  September,  1871.  The  wind  was  moderate,  from  the  N.W., 
but  had  been  blowing  harder.  The  eye  was  black  and  the  feet  flesh  color.  It 
18  a  summer  resident  throughout  the  islands  east  of  Unalashka,  and  was  not 
ancommon  there  and  in  the  Shumagins. 

Zonotrichia  coronata,  Baird.     (347.) 

This  bird  was  not  uncommon  in  the  Shumagins  in  summer,  where  it  builds ; 
but  I  have  not  heard  of  it  at  Unalashka.  The  eye  is  dark  brown.  Our  spe- 
cimens were  obtained  on  Popoff  Island,  June  22, 1872. 

Mdospiza  insigniSt  Baird. 

This  bird  appears  to  be  a  resident  of  Unalashka,  and  is  common  at  the  Shu- 
magins. It  is  comparatively  common  at  the  former  locality,  and  appears  to 
frequent  the  low  flats  and  beaches  along  shore,  exclusively.  I  have  never  ob- 
served it  far  inland  or  at  any  great  altitude.    Eye  black. 

Corvus  carnivoruSf  Bartram.     (423.) 

Abundant  around  all  the  villages,  but  seldom  seen  far  away  from  the  habita- 
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tions  of  maD.    It  is  half  domesticated  in  its  habits,  and  builds  in  April,  on  the 
rocky  clifl&. 

Pica  hudsonica,  Bon.    (432.) 

Abuodant  in  the  ShamagiDS,  building  io  the  alder  bushes,  and  going  as  ftur 
west  as  they  do,  namely,  to  False  or  Isanotsky  Pass,  at  the  termination  of  Ali- 
aska  Peninsula.  It  is  not  found  in  Unalasbka,  nor  on  the  northern  shore  of 
the  peninsula.    It  appears  to  be  a  resident,  but  may  migrate  in  winter. 

Lagopxis  atbtUf  And.    (467.) 

A  resident  from  the  Shnmagins  to  Unalashka,  but  more  confined  to  the 
mountains,  and  except  during  incubation,  much  shyer  than  in  the  Yukon  region. 
In  Unalashka  it  generally  retains  a  few  brown  feathers  even  in  winter.  The 
nest  and  eggs  (9)  were  found  at  Popoff  Island,  Shumagins,  June  20, 1872,  the 
embryos  being  well  developed.  I  made  inquiries  in  regard  to  L,  rnpestris,  but 
could  get  no  information,  and  do  not  think  that  species  is  found  in  the 
islands. 

Hamatopus  niger,  FaWsa,    (513.) 

This  bird  is  a  summer  visitor  to  the  islands,  and  was  seen  both  in  Unalashka 
and  the  Shumagins.  The  eggs,  partly  incubated,  were  obtained  on  Range 
Island,  Popoff  Strait,  Shumagins,  June  23, 1872.  There  were  two  in  one  nest 
and  one  in  another,  if  nest  it  could  be  called,  being  simply  a  depression  in  the 
gravel  of  the  beach  without  even  a  straw  to  soften  its  asperities.  The  birds  are 
exceedingly  wary,  and  kept  entirely  out  of  gunshot,  but  were  fully  recognized. 
They  utter,  when  disturbed,  a  peculiar,  low  whistle ;  which,  once  heard,  is 
likely  to  be  remembered  ;  and  they  have  a  habit  of  standing  on  the  beach  or 
rocks  a  little  way  apart,  and  whistling  to  one  another ;  one  calling  and  the 
other  answering ;  and  keeping  it  up  for  half  an  hour  at  a  time.  It  is  one  of 
the  most  peculiar  birds  of  the  region  in  its  motions,  having  a  grave,  solemn 
and  stilted  gait,  and  bobbing  its  head  up  and  down  with  every  step. 

Tringa  {Pelidna)  mariiima,  Brunn.     (528) 

Iris  black.  A  resident  Abundant  along  shore  throughout  the  year,  in  the 
islands  from  Unalashka  to  the  Shumagins.    Nest  and  eggs  not  observed. 

Tringa  crassirostris,  Temm. 
**  Breeding  abundantly  at  the  Pribyloff  Islands,  though  previously  known  only 
from  Eastern  China  and  Japan.    (H.  W.  Elliott,  coMJ 

0 

Actodromus  minvUilla,  Coues.     (532.) 

Obtained  at  Popoff  Island,  June  20, 1872.  Eye  black.  Bather  abundant 
along  the  beaches. 

Charadrius  virginicus,  Borck.     (503.) 

This  species  was  obtained  June  22,  1872,  at  Popoff  Island,  Shumagins,  the 
only  instance  when  it  was  observed.    Iris  black. 

Idmosa  uropygialis,  Gould. 

This  species  was  obtained — a  single  individual — on  the  Ghica  Bocks,  Aku- 
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tan  Pass,  near  Unalashka,  June  2, 1872.    It  was  not  observed  on  any  other 
occasion.     Iris  black. 

Anser  Gamhelli,  Hartl.     (565.) 

This  species  is  reported  as  occurring  incidentally  in  spring  and  fall  on  the 
Islands  near  Unalashka,  which  lie  on  its  way  to  and  from  its  northern  breeding 
groands.    We  obtained  no  specimens. 

Philncte  canagica,  Bann.     (573.) 

This  species  which  has  been  reported  from  the  Aleutian  Islands,  did  not 
occnr  among  our  collections  in  the  region  visited.  I  was  at  some  pains  to  make 
inquiries  in  regard  to  it,  and  it  appeared  to  be  unknown  to  the  natives.  Mr. 
B.  Bendel,  however,  informs  me  that  during  some  seasons  it  is  very  abundant  on 
the  Islands  of  Akhnn  and  Unalashka,  but  not  near  the  settlements.  • 

Anas  boschaSf  Lin.     (576.) 

This  is  one  of  the  most  abundant  winter  visitors  among  the  ducks  at  Una- 
lashka. ^It  occurred  in  plenty  as  early  as  October  12th,  1871,  and  was  to  be 
found  from  that  time  until  the  succeeding  month  of  April,  when  it  migrates 
northward. 

Nettion  carolinensis,  Baird.     (579.) 

Plenty  in  winter,  and  is  said  to  breed  occasionally  in  Unalashka ;  though  the 
greater  number  of  individuals  migrate  northward  about  May  1st. 

Querquedula  discors,  Steph,     (521.) 

This  species  is  doubtfully  reported  as  occurring  at  Unalashka  in  winter.  We 
saw  nothing  of  it. 

Mareca  pendope^  Bon.     (586.) 

Obtained  at  Unalashka,  October  12th,  1871.  Not  uncommon  among  the 
ducks  brought  in  by  the  native  hunters  of  that  locality.  A  winter  visitor,  mi- 
grating about  May  1st. 

Bucephala  americana,  Baird.     (593.) 

A  winter  visitor  at  Unalashka,  migrating  in  the  spring.  Eye,  pale  yellow 
brown. 

Histrionicus  torquafuSt  Bon.     (596.) 

A  winter  visitor  at  Unalashka,  and  rather  common.  It  remains  later  than 
most  of  the  ducks  ;  and  some  individuals  may  remain  and  breed.  Also,  not 
rare  at  the  Sbumagins  in  summer. 

Hardda  glacialis,  Leach.    (597.) 

Eye  pale  brown.  A  resident,  and  quite  common  ;  exhibiting  great  variety 
in  coloration  of  plumage,  as  also  observed  on  thie  Tukoo. 
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Polyslicta  Stelleri,  Eyton.     (598.) 

This  is  one  of  the  commonest,  as  it  is  the  most  beantifal,  of  the  dacks  of  Una- 
lashka.  It  is  a  resident  there,  and  also  at  the  Shamagins,  where,  however,  it  ia 
much  less  frequently  seen.  Unalashka  appears  to  be  the  metropolis  of  the  spe- 
cies in  Alaska.  It  is  more  or  less  gregarious  in  the  winter  season,  and  is  to  be 
fonnd  in  small  flocks,  which  are  sometimes  joined  by  individnals  of  Somateria 
spectabiliSf  bat  I  have  not  noticed  the  Polysticta  associating  with  any  other 
species  except  the  one  mentioned.  About  the  first  of  May,  the  pairing  com- 
mences, and  this  duck  is  never  seen  with  more  than  one  companion  daring  the 
breeding  season.  It  also  becomes  very  shy,  and  if  the  nest  be  visited  by  any 
one,  it  is  forthwith  abandoned — a  habit  I  have  not  observed  in  any  other  dack. 
May  18, 1872,  a  nest  was  found  on  a  flat  portion  of  Amaknak  Island,  Una- 
lashka. It  was  built  between  two  tussocks  of  dry  grass,  and  the  depression 
was  carefully  lined  with  the  same  material.  Above  the  nest  the  standing  grara 
was  pressed  together  so  as  to  entirely  conceal  it,  and  it  would  have  escaped  notice 
had  not  the  bird  flown  out  from  under  our  feet.  The  nest  contained  one  egg, 
of  a  pale,  olivaceous  cast.  There  was  no  down  or  feathers,  though  these  might 
have  been  added  later  in  the  season,  had  the  nest  been  undisturbed. 

The  following  variations  in  the  color  of  the  eye  were  noticed.  Nov.  21 ,  dark 
brown ;  Dec.  18,  pale-brown ;  May  18,  red-brown.  The  female  has  a  very 
modest,  brown  plumage,  not  as  much  speckled  as  the  females  of  the  other  eiders, 
and  a  bright  blue  spectrum  on  the  wing.  The  bird  was  also  observed  in  the 
Shumagins  in  March,  and  in  the  summer  months. 

Lampronetta  Fischeri,  Brandt.    (599.) 

This  species  was  not  killed  at  Unalashka,  though  it  was  observed  on  several 
occasions  and  reported  by  the  natives,  who  distinguish  perfectly  the  different 
species  of  eiders.  It  was  quite  rare  and  very  shy,  and  but  one  or  two  individuals 
were  observed  at  a  time.  It  is  a  winter  visitor,  migrating  early  in  May  to  the 
breeding  grounds  on  Norton  Sound. 

Oidemia  americanot  Swains.     (604.) 

Eye  black.  Not  uncommon  in  winter,  and  migrating  with  the  other  ducks 
in  the  spring.    Noticed  at  Unalashka  and  the  Shumagins. 

Melanetta  vdvetina,  Baird.     (601.) 

Iris  white.  Killed  Oct.  27 lb,  1871,  at  Unalashka,  and  noticed  at  intervals 
there  during  the  winter.  It  was  not  seen  at  the  Shumagins,  though  it  may 
occur  there.     A  winter  visitor. 

Somateria  spedabUis,  Leach.    (608) 

Eye  varying  from-  pale  clay  brown  to  light  warm  brown.  Not  uncommon 
among  the  winter  ducks  at  Unalashka,  but  not  observed  in  the  Shumagini. 

Mtrgiu  americanuSy  Gassin.    (611.) 

Several  specimens  were  killed,  Dec.  20,  at  Unalashka,  in  the  outer  bay,  after  a 
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norther.  It  does  not  come  into  the  harbor,  and  cannot  be  considered  as  more 
than  an  accidental  visitor,  thoagh  reported  to  be  common  in  winter  near  the 
Pribyloff  Islands ;  not  observed  at  the  Shnmagins.  Eye  dark.  The  specimens 
were  so  loaded  with  fat  that  only  the  heads  could  be  preserved  for  identification. 

Gracultus  violaceus,  Gray.     (627.) 

Eye  black.  Common  on  the  rocks  m  the  outer  bay  at  Unalashka,  but 
seldom  approaching  the  harbor.  Gills,  light  flesh  color  below,  passing  into 
ashy  gray  above.  This  species  is  found  in  large  flocks,  and  is  very  inquisitive, 
flying  round  and  round  about  the  boat  when  employed  in  sounding,  uttering  a 
Bhrill  cry  at  intervals.    Seen  also  at  the  Shnmagins,  abundantly.    A  resident. 

Diomedea  nigripes,  And.     (633a.) 

Full  notes  were  given  on  this  characteristic  North  Pacific  species,  in  a  paper 
on  the  birds  of  Alaska,  published  by  Dr.  Bannister  and  myself,  some  time  since. 
It  generally  joins  the  vessel  within  one  hundred  miles  of  San  Francisco,  and 
on  this  voyage,  as  on  several  others,  it  left  us  in  Lat  53°  N.  Observing  its 
flight,  I  noticed  that  its  ordinary  method  of  sustentation  when  there  is  a  breeze, 
consists  in  rising  against  the  wind  and  falling  with  it ;  this  being  sometimes 
kept  up  for  hours  with  hardly  a  stroke  of  the  wings.  It  rises  only  against  the 
wind,  except  in  rare  cases,  when  its  descending  momentum  is  sufficient  to  raise 
it  slightly  for  a  short  distance,  or  when  the  reflex  eddy  from  a  high  surge  is 
strong  enough  to  give  it  a  slight  lift.  It  uses  its  strong  webbed  feet  to  some 
extent  in  balancing  itself  when  turning  with  the  wind  ;  also  by  extending  them 
downward  at  a  right  angle  with  the  body,  to  check  its  course,  especially  when 
alighting  on  the  water.  Generally,  when  flying,  they  are  stretched  out  behini 
with  the  webs  extended,  and  assist  the  bird  materially  in  guiding  itself,  the  tail 
being  shorter  than  the  extended  feet.  It  rises  by  extending  its  wings  and  run- 
ning against  the  wind  over  the  water,  nntil  it  is  sufficiently  raised  above  the 
water  to  use  its  wings  without  wetting  them.  Their  eyesight  is  exceedingly 
acute ;  they  can  distinguish  a  discolored  spot  a  yard  across,  in  the  water,  from 
ft  distance  of  at  least  five  miles,  and  even  much  further  than  our  unaided  eyes 
can  see  the  bird  itself.  Its  flight  in  calm  weather  consists  of  a  series  of  five 
or  six  short,  sharp  strokes,  at  intervals  of  a  second  or  more  apart,  followed 
by  a  short  period  of  comparative  quiet.  They  appear  to  subsist  mainly  on  a 
pehigic  crab  {Pinnotheres  sp.)  and  the  refuse  from  vessels.  They  usually  fly  in 
flocks  of  six  or  eight,  but  often  smaller,  and  on  one  occasion  a  solitary  individ- 
ual followed  the  vessel  for  hundreds  of  miles  without  a  companion. 

Another  species,  probably  a  Diomedea,  larger  than  the  nigripes,  and  with  a 
large  amount  of  white  upon  the  plumage,  spotted  and  streaked  with  brown,  was 
observed  on  several  occasions  cast  up  dead  and  decomposed  on  the  beaches  of 
the  island,  but  no  fresh  specimens  were  obtained. 

Thalassidromafurcata,  Gould.    (640.) 

This  bird,  though  not  observed  anywhere  at  sea,  was  found  on  the  Ohica 
Bocks  in  the  Akutan  Pass  near  Unalashka,  breeding,  June  2d,  1872.    The  eye 
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is  black.  The  nesta  were  on  the  edge  of  a  steep  bank,  near  the  shore,  and  ten 
or  twelve  feet  above  it.  The  nest  was  situated  in  a  hole  or  excavation,  extend- 
ing obliquely  downward  and  backward  from  the  face  of  the  bank,  and  about  a 
foot  deep.  It  was  composed  only  of  a  little  dry  grass  or  fine  roots  at  the  bot- 
tom. In  two  instances  the  parent  bird  was  caught  in  the  nest,  alive.  There 
was  only  one  small  white  eggy  perfectly  fresh,  though  others  might  have  been 
laid  afterward  had  they  remained  undisturbed.  The  black  71  Leachii,  though 
often  seen  in  the  region  south  of  Lat.  50°  X.,  was  not  noticed  by  us  in  this 
region. 

Stercorarius  sp. 

A  species  of  Stercoranm  was  observed  on  one  occasion  in  the  month  of  May 
at  Unalashka,  but  specimens  were  not  obtained,  nor  did  the  natives  appear  to 
be  familiar  with  the  bird,  which  was  probably  an  accidental  visitor. 

Lams  glaucescerCsy  licht.     (657.) 

This  gull  is  a  resident  of  the  islands  wherever  I  have  been,  and  is  by  far  the 
most  abundant  and  prevalent  species,  others  being  only  occasionally  observed. 

The  habit  of  this  and  other  species  in  breeding  on  isolated  rocks  and  small 
islands,  is  accounted  for  by  the  immunity  thus  gained  from  the  ravages  of  foxes 
on  the  eggs  [and  young  brood.  On  the  2d  of  J[une,  1872,  many  eggs  in  a  pretty 
fresh  condition  were  obtained  on  the  Chica  Bocks  and  islets  in  the  Akutan 
Pass.  The  eggs  were  very  abundant,  more  than  three  being  rarely  found 
together,  and  were  laid  on  almost  any  little  depression  of  the  ground,  with  little 
or  no  attempt  at  a  lining.  About  the  1 8th  of  July,  in  the  Shuroagins,  at  Coal 
Harbor,  on  a  peculiar  high,  round  island,  abundance  of  eggs  were  found,  but 
most  of  them  pretty  well  incubated.  In  this  case,  the  island  being  covered 
with  tall,  rank  grass,  the  nests  were  almost  concealed ;  and,  either  from  the 
dead  grass  naturally  occurring  in  the  depressions,  or  otherwise,  all  of  them  had 
more  or  less  dry  grass  in  and  about  them.  The  gulls  built  solely  on  the  top  of 
the  highest  part  of  the  island,  in  the  grass,  and  never  on  the  lower  portion,  near 
the  shore,  nor  on  the  shelves  of  the  rocky  and  precipitous  sides.  It  is  a  resident 
throughout  the  year.  The  young,  in  down,  were  obtained  July  16th,  and  the 
iris  of  these  specimens,  as  well  as  the  beak  and  feet,  was  nearly  black.  The 
iris  of  the  adult  bird  is  a  clear  gray,  the  bill  chrome  yellow  with  a  red  patch 
anteriorly,  and  the  feet  flesh  color. 

Eiisa  Kotzehui  ? 

This  species  frequents  the  region  about  the  peninsula  of  Aliaska  at  all  seasons, 
but  seldom  comes  into  the  harbors  except  in  storms.  A  pair  came  into  Iliuliuk 
harbor,  Unalashka,  whenever  in  the  winter  a  severe  gale  was  blowing  outside, 
but  they  were  never  seen  at  any  other  time.  They  are  quite  different  in  appear- 
ance from  the  next  species,  and  from  R,  brevtrostris,  which  is  common  in  the 
Pribyloff"  Islands, 

Rissa  tridactijla,  Bon.     (672.) 

Iris  of  adult  dark  gray,  bill  lemon  yellow,  feet  black ;  edges  of  eyelids,  comers 
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of  month  and  faaces,  scarlet.    Young  in  down  :  feet  lead-color,  bill  and  eyes 
black.    The  nest,  e^gs  and  young  in  down  were  all  obtained  about  July  11th, 
1872,  at  Round   Island,  Coal  Harbor,  Unga  Island,  Shumagins.    They  were 
ako  common  at  Delaroff  Harbor,  Unga,  and  seen  at  Eadiak,  but  not  at  Una- 
lashka,  or  to  the  west  of  Unimak  Pass.    On  entering  Coal  Harbor,  Unga,  we 
were  at   once   strack  with  a  peculiar  white  line  which  wound  around  the 
precipitous  clififs  oT  Round  Island,  and  was  seen  to  be  caused  by  the  presence  of 
birds ;  and  as  soon  as  an  opportunity  was  afforded,  I  took  a  boat  and  went  to 
tbe  locality  to  examine  it.    The  nests,  in  their  position,  were  unlike  anything  I 
had  ever  seen  before.     At  first  it  appeared  as  if  they  were  fastened  to  the  per- 
pendicular face  of  the  rock,  but  on  a  close  examination  it  appeared  that  two 
parallel  strata  of  the  metamorphic  sandstone  of  the  clifl^,  being  harder  than  the 
rest,  had  weathered  oat,  standing  out  from  the  face  of  the  cliff  from  one  to  four 
inches,  more  or  less  irregularly.    The  nests  were  built  where  these  broken  ledges 
afforded  a  partial  sapport,  though  extending  over  more  than  half  their  width. 
The  lines  of  nests  exactly  followed  the  winding  projections  of  these  ledges, 
everywhere,  giving  a  very  singular  appearance  to  the  cliflT,  especially  when  the 
white  birds  were  sitting  on  them.    The  nests  were  built  with  dry  grass,  agglu- 
tinated together  and  to  the  rock  in  some  unexplained  manner ;  perhaps  by  a 
mucus  secreted  by  the  bird  for  the  purpose.    The  nests  had  a  very  shallow 
depression  at  the  top,  in  which  lay  two  eggs.    The  whole  establishment  had  an 
intolerable  odor  of  guano,  and  the  nests  were  very  filthy.    The  birds  hardly 
moved  at  oar  approach ;  only  those  within  a  few  yards  leaving  their  posts. 
I  reached  up  and  took  down  two  nests,  one  containing  two  young  birds,  and 
the  other  empty.    Wind  coming  up,  we  were  obliged  to  pull  away,  and  the  bird, 
which  came  back,  lighted  on  the  rock  where  her  nest  and  young  had  been,  with 
evident  astonishment  at  the  mysterious  disappearance.    After  fiying  about  a 
little,  she  again  settled  on  the  spot,  and  suddenly  making  up  her  mind  that  foul 
play  on  the  part  of  some  other  bird  had  taken  place,  she  commenced  a  furious 
assault  on  her  nearest  neighbor.     As  we  pulled  away  the  little  fellows  began  to 
be  affected  by  the  motion  of  the  boat,  and  with  the  most  ludicrous  expression  of 
nansea,  imitating  as  closely  as  a  bird  could  do  the  motions  and  expression  of  a 
sea-sick  person,  they  very  soon  deposited  their  dinner  on  the  edge  of  the  nett. 
It  was  composed  of  small  fishes  or  minnows,  too  much  disorganized  to  be  iden- 
tified.   Eggs,  in  a  moderately  fresh  condition,  were  obtained  about  the  same 
time,  but  most  of  them  were  far  advanced  toward  hatching. 

These  birds  are  very  carious,  and  scouts  are  always  seen  coming  from  a  flock 
of  them  when  a  boat  or  other  unusual  object  approaches.  These  scouts  very 
soon  return  to  the  flock  if  not  molested,  and  the  whole  flock  then  proceeds  to 
iavestigate  the  phenomenon. 

They  have  a  shrill,  harsh  cry,  as  well  as  a  low  whistle ;  the  former  being  the- 
osnal  expression  when  they  are  disturbed  or  alarmed,  and  the  other  to  their 
young,  or  in  communicating  with  each  other.  They  leave  the  harbors  after 
tbe  young  are  fully  fledged,  and  are  found  off  shore  during  the  winter,  except  in. 
heavy  stornw. 

Fboc.  Cal.  ACAD.  Sci.,  Vol.  V.— 3.  Afbil,  1878. 
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At  Delaroff  Harbor,  tbe  nests  were  also  attached  to  the  sides  of  the  bare 
rocks  and  pinnacles  of  scoriaceons  lava,  near  the  entrance.  The  irregalarities 
which  assist  in  supporting  the  nest  are  not  disposed  regularly,  as  at  Coal  Har- 
bor, and  therefore  the  arrangement  of  the  nests  is  less  uniform.  The  slight 
ledges  and  projections  being  so  small  as  to  be  invisible  at  a  short  distance,  the 
nests  appear  to  be  fastened  like  swallow's  nests,  to  the  perpendicular  fiEkces  of  the 
rocks,  and  present  a  remarkable  and  peculiar  appearance. 

Sterna  maeruraf  Naum.    (690.) 

This  beautiful  little  tern  is  abundant  in  the  Shumagins,  in  some  localities, 
and  especially  on  a  small  island  in  Popoff  Strait,  called  by  us  Bange  Island. 
Here  a  large  number  of  Qggs,  mostly  incubated,  woe  obtained  in  the  months  of 
June  and  July.  We  did  not  notice  it  in  Unalashka,  nor  were  we  fortunate 
enough  to  obtain  the  interesting  species  described  by  Prof.  Baird  from  Eadiak, 
SUma  aleuHca, 

Cdymbus  torquaiiUf  Brflnnich.    (698.) 

One  specimen  seen  dead  on  the  beach  of  Simeonofif  Island,  the  most  eaatera 
4)f  the  Shumagins,  S^t  2, 1872. 

Podiceps  Cooperi,  Bd. 

Eye  with  a  narrow,  pale  yellow  iris.  Obtained  through  Mr.  Bendel,  at 
fUnalashka,  Dec  14, 1871.    Not  common,  but  said  to  be  a  resident 

Mormon  cirrhata,  Bon.    (713.) 

Seen  abundantly  in  Unalashka  on  the  outer  rocks  and  difls  (where  it  breeds 
in  inaccessible  situations),  but  never  in  the  harbor.  A  resident  Not  seen  at 
rthe  Shumagins. 

Mormon  comiculataf  Naum.    (713.) 

Bare  at  Unalashka ;  very  common  in  the  Shumagins,  where  it  appears  to  fill 
the  place  of  the  last  mentioned  species.  A  resident.  It  breeds  in  holes  and 
crevices  in  the  difb  of  Bound  Island,  Goal  Harbor,  Unga ;  and  the  eggs  were 
•obtained  there,  and  the  parent  bird,  though  caught  on  them,  managed  to  escape ; 
though  well  identified.  The  egg^  were  single,  one  in  each  nest,  of  a  motUed, 
rusty  color,  with  dark  spots,  though  we  had  previously  supposed  them  to  be 
white. 

Pkaleris  ( Tkyleramphus)  cristatOla,  Bon.    (719.) 

Iris  whita  Abundant  in  very  large  flocks  outside  of  Captain's  Bay,  Unar 
ilashka,  but  very  rarely  found  inside  the  bay  except  during  severe  storms.  A 
Msident  here  and  at  the  ShnoaaginSi 

Una  calif omica,  Bryant 

With  the  preceding  at  Unalashka,  bat  much  less  common.    Eye  blaek.  Tbe 
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remailcB  under  P.  crisUUdla  will  apply,  except  that  this  species  was  not  DOticed 
at  the  ShumagiDS. 

Una  tolumha,  Ca&     (727.) 

This  bird  was  not  observed  at  UnaUshka,  bat  was  very  common  at  the  Shn- 
magios.  The  eye  of  the  adalt  is  brown,  that  of  the  young  in  down,  black.  The 
feet  of  tbe  young  birds  are  also  dark,  and  only  assume  the  coral-red  tint  at 
maturity.  It  is  an  expert  diver,  very  quick  in  its  motious,  and  very  hard  to 
kill.  The  eggs  were  obtained  June  24,  1872,  at  Fopoff  Island,  Shumagins. 
They  are  two  in  nnmber,  and  the  nest  is  in  a  barrow  or  hole  under  rocks  near 
the  water's  edge.  Several  were  caught  alive  on  their  nests  at  Coal  Harbor, 
Unga.  The  yoang  in  down  were  obtained  there,  July  16, 1872.  All  the  eggs 
obtained  were  more  or.  less  developed.  It  is  presumed  to  be  a  summer 
viator. 

Braehyrhamphus  WrangM,  Br.     (733.) 

Eye  black.  With  P.  cristateUa,  and  quite  common.  Not  recognized  at  the 
Shumagins,  but  probably  abounds  there. 

SytahiiiborhampkuB  anfi^itf,  Brandt    (736.) 

This  species  was  obtained  breeding,  with  the  eggs,  at  the  Chica  Islets,  Akutan 
Pass,  near  Unalashka,  June  2d,  1872.  They  were  caught  sitting  on  their  nests, 
which  are  in  holes  in  the  bank,  similar  to  those  of  the  petrels  (T.  furcaia),  pre- 
viously described.  There  were  two  ^gs  in  a  nest,  and  in  several  cases  the  male 
bird  was  sittiug  on  the  eggs.  Not  recognized  elsewhere,  though  it  may  be 
abundant. 

If  osenm  students  can  hardly  realize  the  difficulty  which  lies  in  the  way  of 
obtaining  the  eggs,  and  even  the  birds  of  this  family.  The  mormons  build  in 
most  dangerous  and  usually  inaccessible  places,  except  when  they  happen  to  find 
an  isolatei  rock  or  islet  o£f  the  coast,  which  seems  to  promise  protection,  from 
its  position.  These  islets  are  usually  surrounded  by  breakers,  and  difficult  of 
aceesB  except  in  nnusoally  calm  weather.  There  are  few  of  the  species  which 
ever  approach  the  more  sheltered  bays  and  harbors  except  when  a  severe  gale 
drives  them  in,  and  then  it  is  very  difficult,  even  in  the  harbors,  to  go  out 
shooting.  For  assistance  in  making  my  collections  I  am  indebted  to  Mr.  B. 
Bendd,  Mr.  B.  G.  Maclntyre,  residents  of  Unalashka,  and  to  Mr.  M.  W.  Har* 
ringtoo,  Capt.  W.  G.  Hall,  Mr.  A.  R.  Hodgkins  and  the  other  members  of  the 
party,  (w  assistance  in  obtaining  specimens.  As  all  my  wprk  was  done  in  the 
very  aeanty  ieisnre  afforded  by  a  surveying  party  actively  engaged  in  the  field — 
the  hoora  devoted  to  the  preparation  of  specimens  being  usually  stolen  from 
sfeep— the  drcmiiBtaaoes  will  excuse  any  paucity  in  the  resulta 
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Begulab  Meeting,  Maroh  3d,  1873. 
President  in  the  Chair. 

Thirty-eight  members  present. 

John  H.  Carmany  and  Kobert  Robinson  were  elected  resident 
members,  and  W.  N.  Lockington  a  corresponding  member. 
Dr.  Kellogg  submitted  the  following : 

Descriptions  of  New  Plants  from  the  Pacific  States. 

BY  A.  KELLOGG,  H.  D. 

Grindelia  latifolia,  Kellogg. 

Stem  stout,  perennial  branching,  glabrous;  radicle  leaves  spatalate,  very  large, 
6  to  10  inches  in  length,  blade  2}4  to  S}4  inches  in  breadth,  decurrent  into  a  very 
narrow  ()^  to  J^  of  an  inch)  petiole,  blade  and  petiole  about  equal,  the  latter  suc- 
cessively shortening  as  the  leaves  ascend  the  stem,  subcrenate  serrate,  obtuse  on  tips 
teeth  with  a  callous  mucro,  margins  scabrous,  veins  all  decurrent  nerved  along  the 
broadening  midrib  into  the  many-nerved  winged  petiole ;  cauline  leaves  oblong, 
often  somewhat  oblique,  broader  and  cordate  at  the  base,  clasping  often  beyond  the 
stem,  many-nerved,  and  strongly  decurrent-nerved  along  the  stout  midrib,  obtuse, 
margins  crenate,  with  mostly  truncate  teeth ;  3  to  6  inches  in  length  and  3 
broad,  becoming  ovoid-cordate,  or  cordate,  serrate,  above ;  leaves  of  the  branches 
also  broad  and  obtuse,  but  successively  diminished,  serrate,  clasping  and  more 
densely  set,  to  the  imbricated  and  clustered  tips ;  heads  large,  sessile  or  sub-sessile ; 
glandular  and  glutinous,  involucre  hid  by  a  few  broad,  subacute,  subtending, 
bractoid  leaves ;  scales  broadly  linear  acute,  subulate  pointed,  but  scarcely  ap- 
pendaged.    Five-awned ;  often  inserted  below  the  crown. 

The  Academy  is  indebted  to  the  U.  S.  Coast  Survey  for  this  new  acquisi- 
tion. Found  by  Mr.  W.  G.  W.  Harford,  on  the  island  of  Santa  Rosa.  The 
plant  is  not  liable  to  be  mistaken  for  inuloides,  as  that  is  pubescent  or  hirsute- 
pubescent,  and  1-3-awned,  etc.  G,  robu^ta  is  more  nearly  allied ;  that  has  2 
(or  more?)  bristles — this,  distinctly  5  — broadly  leafy  below  the  base,  the  sub- 
ulate appendages  obsolete — in  both  of  those,  conspicuously  characteristic. 

Lupinus  sellulust  Kellogg. 

Stem  suffrutescent,  much  branched  from  the  base,  subdecumbent,  the  ascend- 
ing stems  1  to  4  (rarely  6)  inches  in  length,  somewhat  silvery-silky-pubescent 
throughout,  chiefly  below.  Leaves  numerous  toward  the  base,  size  very  varia- 
ble, petioles  slender,  2  to  3  inches  long,  leaflets  7  to  8,  usually  7,  oblanceolate, 
acute,  mucronate,  narrowed  at  the  base,  silvery-satiny  alike  above  and  below, 
3^  to  )^  the  length  of  the  petiole ;  spike  6  to  10  inches  (including  peduncle) , 
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rachis  strict ;  peduncles  longer  than  the  leaves.  Flowers  numerous  and  small, 
purple  blue,  densely  set,  mostly  scattered  or  subverticillate  above,  pedicels  short; 
bracts  subulate,  hirsute,  twice  the  length  of  pedicels,  extending  to  about  half  the 
length  of  the  lower  lip,  persistent ;  upper  lip  2-cleft,  ^  the  length  of  the  usually 
2-toothed  lower  lip ;  wings  glabroup,  oblong,  obtuse ;  keel  acute,  somewhat 
woolly  ciliate,  chiefly  near  the  dark  purple  apex :  vexillum  shorter  than  the 
wings,  equalling  the  keel,  banner  shading  to  a  white  centre.  Legumes  hirsute, 
2-Beeded. 

A  very  neat,  symmetrical  stool,  of  deep  lilac  blue  spikes  involved  in  dense 
clustered  foliage  of  much  beauty,  with  the  aspect  of  an  annual.  Found  iat 
Donner  Lake,  summit  of  Sierra  Nevada  mountains,  California,  July  14th,  1870. 

This  cannot  be  L.  lepidus,  for  that  is  herbaceous,  without  bracteoles,  nor  do 
the  lips  agree.  It  would  seem  nearer  L,  meionanthus.  Gray.,  found  about  the 
same  altitude  (7,000  feet),  and  near  the  same  region ;  but  that  has  obtuse  leaf- 
let, and  the  calyx  is  without  bracteoles  —  lips  "  nearly  entire,"  while  these  are 
for  the  most  part  conspicuously  cleft  or  toothed  —  that  with  an  inflexed  keel, 
with  a  broad,  obtuse  apex,  this  is  very  sharp,  and  can  only  be  said  to  be  erect. 
L,  Torreyi  has  a  red  brown  pubescence,  and  dense,  long  bracted  racemes ; 
should  it  even  eventually  prove  a  variety,  we  have  as  yet  no  adequate  descrip- 
tion of  that  species,  to  warrant  the  reference.    Found  near  Lake  Tahoe. 

In  many  respects  it  is  closely  allied  to  L,  holocericuSf  found  on  the  islands  and 
gravel  banks  of  the  Wahlamet,  by  Nutt. ;  but  the  pods  of  that  have  3  or  4 
seeds,  this,  1  to  2 ;  in  this,  the  lower  lip  we  have  never  found  "  entire,"  but  with 
2  rather  deft  teeth  (and  rarely  3).  In  the  remarks  upon  this  species,  of  Nutt.* 
it  is  stated  that  the  upper  leaflets  are  as  long  as  the  leaf  stem  (petiole). 

Lupinus  lacteusj  Kellogg. 

Stem  annual,  fistulous,  the  elongated  central  peduncle  from  a  mere  depressed 
crown«  mostly  solitary,  spike  4  to  8  inches  long,  lateral  radicle  branches  2  to  6 
inches  long,  with  secondary  clusters  of  leaves  and  (when  present)  shorter  spikes, 
soft  pubescent  throughout,  with  white  hairs.  Leaves  mostly  clustered  at  the 
base,  petioles  membraneously  expanding  toward  insertion  and  conspicuously  3- 
oerved,  stipules  adnate,  subulate ;  leaflets  6  to  10,  ^  to  1  inch  in  length,  or  about 
^  the  petiole,  complicate-carinate,  arcuate,  spatulate,  obtuse  and  slightly  retuse, 
attenuate  at  "base,  sparsely  appressed,  pubescent  above  near  the  margins,  glab- 
rous toward  the  midrib,  silky-pubescent  beneath,  colored  at  the  point  of  inser- 
tion. Flowers  large,  white,  somewhat  distant,  verticillate,  chiefly  by  sixes,  ped- 
icels short,  rather  more  than  half  the  length  of  the  persistent,  subulate  bracts ; 
calyx  ebracteolate,  hirsute,  scarious  chiefly  above,  upper  lip  2-clen:  (rarely  en- 
tire), about  i^  the  length  of  the  lower  lip,  lower  lip  straight,  herbaceous,  2- 
toothed,  about  ^  of  an  inch  long ;  vexillum  glabrous  on  the  back,  ciliate  at 
the  marginal  junction  of  the  claw,  face  marked  by  a  row  of  dark  oblong  spots 
along  each  si^e  of  the  central  fold,  (rarely  a  few  scattering  dots,)  banner,  wings 
and  keel  about  equal,  wings  oblong,  obtuse,  somewhat  spatulate,  about  equal. 
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margiDS  ciliate  at  the  base  or  origin  of  the  claw ;  keel  ciliate  at  the  upper  in- 
side margin  toward  the  base,  acate.    Legnme  very  hirsute,  2-seeded. 

In  habit  and  general  appearance  this  species  resembles  I».  brevicauliSf  bat  is 
rather  more  robust,  the  flowers  much  larger  and  not  "  deep  blue,"  but  quite 
white;  besides,  the  truncate  upper  lip  is  a  peculiar  distinguishing  feature  of 
that  species  —  that  has  bracteoles  on  calyx,  this  none,  etc.  It  is  closely  allied 
to  L,  MenziesU,  but  the  relatively  shorter  pedicels,  and  much  longer  peti- 
oles, and  both  lips  lacking  the  ''entire"  character  and  relative  proportion, 
would  strongly  tend  to  exclude  it ;  admitting  L.  dermflorus  to  be  the  same  as 
L.  Memiesiiy  "with  variations"  it  would  then  bring  us  a  "dense^  sub- 
sesrile  spike,"  an  emarginate  upper  lip,  and  34ooihed  Imoer  one,  with 
which  to  contend.  If  these  and  many  more  varieties  prove  ultimately  to  run 
into  one,  it  is  not  our  fault ;  as  the  literature  now  stands,  we  are  obliged,  in 
self-defence,  to  set  it  apart,  when  called  upon  for  determinations.  Specimens 
collected  by  Mr.  S.  Brannan,  Jr.,  on  Oak  Greek  hillsides,  Kern  county,  14 
miles  from  Tejon  Pass. 

Lupinus  luteoluSf  Kellogg. 

Stem  1-2  feet  high,  su£fruticose,  glabrous  below,  bark  light  creamy  hue,  sat- 
iny fibrous;  minutely  pubescent  above,  upright,  flexnous  and  numerously 
branched  towards  the  top,  forming  a  very  symmetrical,  rather  wheel-shaped 
cone ;  clothed  with  minute  villi  of  white  haira.  Leaflets  about  8,  oblaoceolate, 
abruptly  acute,  attenuate  at  base,  about  ^  the  length  of  the  petiole,  silky 
above  and  below ;  stipules  setaceous,  ^  of  an  inch  or  more  in  length,  adnate 
pubescent  with  longer  hairs.  Flowers  light  yellow,  verticillate  on  short,  stoat 
pedicels,  in  a  densely  crowded  spike  6  to  12  inches  in  length,  the  central  termi- 
nal one  straight  and  longest,  those  of  the  branches  slightly  incurved  ;  bracts 
persistent,  subulate,  wlky  pubescent,  mostly  somewhat  reflexed  with  the  points 
ascending,  as  long^  or  extended  beyond  the  lower  lip  of  the  calyx ;  calyx-tube 
scarious,  very  short  and  widely  gaping,  2-bracteoIate,  bracts  setaceous,  ^i  the 
length  of  the  upper  lip  ;  upper  lip  ovate-lanceolate  acute  entire ;  lower  lip  herb- 
aceous, 3-toothed,  slightly  deflexed  and  sub-saccated  at  the  junction  of  the  scar- 
ions  portion,  hirsute  throughout.  Banner  glabrous,  wings  broad  and  somewhat 
inflated,  glabrous,  with  scarcely  a  few  hairs  on  the  margins  at  the  base ;  keel 
acute  villous  on  the  margins  above  at  the  lower  third.  Legumes  very  villous, 
2-6eeded. 

Found  on  the  Coast  range  of  mountains,  near  Senal,  Mendocino  County, 
Oal.,  1872. 

This  species  does  not  seem  likely  to  be  confounded  with  any  other  in  Califor- 
nia. Few  species  in  the  genus  have  the  entire  upper  lip.  Donn  describes  L.  Sa- 
binii  (a  yellow  Lupin  of  similar  habit)  thus:  Bat  that  is  described  by  all 
authors  accessible  to  me,  as  urithout  bradeolee  to  the  calyx.  Hookef  says  that 
has ''  acuminate  "  leaflets— ye^ov  silkiness,  and  that  the  bracts  are  "*  deciduous^ 
whereas,  these  are  pertittent ;  nor  has  our  plant  the  upper  lip  "  bifitd^^  as  some 
describe  it ;  besides,  this  is  2-hracteolatef  a  fact  that  cannot  be  overlooked ;  nor 
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have  these  spedmens  ''elongated  "  pedicels,  etc.    It  docs  not  even  rank  in  the 
same  section.    One  of  the  most  beantiful  Lapins  known  to  us. 

SUphcLncmeria  (?)  intermedia,  Kellogg. 

Stems  caalesoent,  one  to  fonr  or  more,  from  a  fnsiform  perennial  root  (crowned 
by  membranous  relics  of  former  radicle  leaves),  simple,  or  branches  alternate, 
looeely  erect,  somewhat  canescent  pubescent,  or  pnberutent,  chiefly  below ;  or 
Bub-glabrous  and  glaucous,  )^  to  1  foot  high.  Leaves  variable  ;  radicle  ones 
lanceolate  acute  or  acuminate,  pinnatifid  or  laciniate  toothed ;  lobes  lineaV, 
acuminate ;  or  in  one  variety  entire ;  triplinervcd  or  pseudo-triplinerved,  blade 
decurrent  into  a  long,  slender  winged  petiole,  3-nerved  at  the  base ;  cauline 
leaves  at  the  1st  and  2d  bifurcations  on  short  petioles,  4th  sessile  sub-acate  or 
obtuse,  and  the  last  on  the  terminal  peduncle — when  present — often  scale-like  or 
bractoid;  peduncles  axillary  and  terminal,  mostly  naked,  long  and  slender; 
flowers  large  (for  the  genus)  yellow,  nodding  before  expansion  ;  involucre  }4  ^^ 
%  of  an  inch  in  length,  proper  scales  7  to  9  in  2-8eries,  herbaceoas  tips  weak, 
waved  acuminate,  scarcely  a  little  ciliate,  membranaceous  and  finely  nerved 
below ;  the  short  calyculate  scales  6  to  IL,  in  about  3  sub-series  ;  florets  9  to 
20  or  more ;  ligules  about  %  an  inch  in  length,  or  y^  of  an  inch  longer  than 
the  exserted  style  and  stamen-tube ;  achenia  short  truncate,  scarce  at  all  nar- 
rowed at  the  summit,  glabrous,  strise  very  minute  or  obsolete,  color  dark  brown, 
pappus  tohiJtt,  of  20  plumose  bristles,  slightly  thickening  below  and  expanded 
into  a  broad  hyaline  base. 

Two  varieties  are  seen — one  with  more  simple  stem,  smooth  gpreen  and  glau- 
cous hue,  leaves  entire,  rather  smaller  heads,  fewer  scales,  florets,  etc.,  appears  to 
be  a  form  with  little  else  than  reduced  number  of  parts.  Found  by  Mr.  8. 
Brannan,  Jr.,  myself,  and  Prof.  Bolander,  at  Cisco,  June,  1870.  It  was  pre- 
sumed to  be  Crepis  glauca — by  examination  we  find  that  it  has  ndther  the 
scabrous  pappus,  nor  receptacle  of  crepis ;  but  both  the  plumose  pappus  and 
favoee  or  scrobiculate  receptacle  of  Stephanomeria,  although  not  agreeing  in 
all  points  of  the  genus — as,  e.  g.,  the  "  strongly  5-aogled  or  6-grooved  achenia," 
yet  it  is  thought  best  to  place  a  plant  of  such  doubtful  character  provisionally 
here,  in  company  with  S.  (?)  chiwracea,  (See  Proceedings  American  Academy 
of  Arts  and  Sciences,  May  30tb,  1865,  p.  552-3  of  Prof.  Gray),  not  doubting 
that  it  will  ultimately  form  a  new  genus,  or  serve  to  revise  those  already  exist- 
ing. That  it  cannot  be  an  Apargediunit  as  at  present  constituted,  is  evident, 
because  it  has  not  the  **  barbellate-denticutate  capillary  bristles  *  *  *  scarcely 
thickened  downwards  and  brownish.**  This  plant  has  also  a  proper  stem,  and 
not  a  "scape." 

PenUteman — KingH  var.  glauca,  Kellogg. 

Pknt  glaucous  throughout,  and  puberulent,  not  glandular ;  leaves  obscurely 
8-nerved  and  triplinerved  above,  mucronate  apex  recurved,  decurrent  winged 
petioles  connate-clasping ;  anthers  quite  entire  on  the  margins. 

Found  near  the  summit  of  Sierra  Nevada  Mts.,  July  10th,  1870. 


Digitized  by  VjOOQ IC 


40  PROCEEDINGS   OF  THE  CALIFORNIA 

Garrya  Veatchii,  Kellogg. 

Shrubby,  leaves  thick,  coriaceous,  oblong  or  sub-ovate  acute,  mncronate,  mar- 
gins revolute,  sobentire,  or  obsoleteiy  denticulate  (?).  upper  surface  sub-glab- 
rous, often  slightly  frosted,  hoary  with  short  stellar  wool,  or  shining  minutely 
shagreened  surface ;  beneath  densely  white  lanose,  1>^  to  2  inches  long,  5^  to  J^ 
of  an  inch  broad,  petioles  short  (1-7  to  1-8  the  length  of  the  blade).  Young 
branches  hoary.  Fruit  sessile  on  the  rachis,  in  crowded,  simple  or  compound 
racemes,  densely  lanuginous,  1)^  to  3  inches  in  length  ;  bracts  subulate,  apex 
elongated,  but  shorter  than  the  fruit ;  male  flowers  not  seen. 

Collected  by  the  late  Dr.  John  A.  Yeatch,  on  Oerros  Island,  about  1858  or  '9. 

The  President  announced  to  the  Academy  that  the  recent  dona- 
tion of  a  valaable  building  site  by  James  Lick  had  been  promptly 
acknowledged  by  the  Board  of  Trustees,  and  the  following  minute 
of  proceedings,  appropriately  engrossed  and  framed,  had  been  pre- 
sented personally  to  Mr.  Lick,  accompanied  by  a  letter  from  the 
President  : 

**  At  a  special  meeting  of  the  Trastees  of  the  California  Academy  of  Sciences, 
held  at  their  rooms  February  18th,  a  d.  1873,  to  take  action  upon  the  deed  of 
property  made  by  James  Lick,  of  the  county  of  Santa  Clara,  the  following  ex- 
pression of  the  sentiments  of  the  Academy  was  adopted. 

'*  The  unexpected  and  unsolicited  gift  of  our  fellow-member,  James  IJck,  to 
the  California  Academy  of  Sciences,  is  so  far  beyond  our  sanguine  expeciations, 
that  we  cannot  express  to  him  in  adequate  words  our  heartfelt  thanks  for  this 
maturely  considered  and  munificent  act. 

<*  It  emulates  the  richest  bequests  of  Europe  and  the  United  States  for  assist- 
ing the  pursuit  of  knowledge,  and  places  every  devotee  of  science  throughout 
the  world,  and  for  all  time,  under  the  deepest  obligations  to  the  donor. 

"  The  California  Academy  of  Sciences  accepts  the  deed  with  its  conditions! 
and  every  member  will  strive  to  prove  by  his  unremitting  efforts  to  fulfill  them, 
that  the  desire  of  James  Lick  '  to  promote  the  diffusion  of  science '  is  deeply 
appreciated.  Having  struggled  unaided,  but  hopefully,  for  twenty  years  in  the 
cause  of  science  on  this  coast,  the  members  of  the  Academy  are  inspired  with 
renewed  faith  in  their  efforts,  and  believe  there  is  an  awakened  thirst  for  scien- 
tific research  and  knowledge,  which  will  prompt  our  citizens  to  emulate  the 
noble  example  of  James  Lick. 

"  The  Trustees  in  a  body  will  wait  upon  our  benefactor  to  present  these  senti* 
ments,  and  to  offer  the  sincere  thanks  of  the  Academy  for  this  exhibition  of  his 
munificent  liberality,  with  the  assurance  of  the  personal  efforts  of  every  member 
to  faithfully  endeavor  to  carry  out  his  wishes  in  the  spirit  in  which  they  are 
made. 

"  George  Davidson,  President ;  John  Hewston,  Jr.,  Vice-President ;  Charles 
G.  Yale,  Secretary ;  Elisha  Brooks,  Treasurer ;  Robert  E.  C.  Stearns,  Oliver 
Eldridge,  Thos.  P.  Madden,  David  D.  Colton,  Trustees," 
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The  President,  in  remarking  upon  the  subject  of  Mr.  Lick's  gift 
to  the  Academy,  mentioned  the  sum  of  $200,000  as  being  needed 
to  erect  a  suitable  building,  and  to  maintain  the  same  when  com- 
pleted ;  and  expressed  the  hope  that  the  necessary  amount  can  be 
obtained  by  the  time  specified  in  Mr.  Lick's  deed. 

Dr.  Hewston  referred  to  a  parasite  in  a  Saliotia  shell,  from  Pig- 
eon'^  Point,  which  had  a  specimen  of  the  officinal  sponge  attached 
to  it. 

Prof.  Davidson,  in  referring  to  a  paper  read  at  a  previous  meet- 
ing by  Dr.  Willey,  on  the  gravels  of  Placer  County,  said  that  the 
writer  thought  that  it  was  not  the  water  alone  ttiat  caused  the 
gravel.  Prof.  Davidson  thought  that  the  occasional  overflows  of  tu- 
faceous  lava  had  blocked  the  river  and  caused  new  channels,  which 
were  again  similarly  blocked,  and  opened ;  or  that  glacial  action  had 
aided  the  water  in  causing  such  large  deposits  of  '^  cement "  and 
partially  worn  gravel.  A  chemical  analysis  was  needed  to  determine 
the  nature  of  the  '^  cement." 

Dr.  Willey  said  he  meant  it  was  not  by  water  alone,  but  spoke 
of  the  immense  deposits,  and  could  not  see  that  the  ancient  river 
system  was  so  clearly  marked  out  as  was  supposed.  He  was  at  a 
loss  to  tell  how  the  cement  could  be  formed  by  the  mere  action  of 
rivers.  Mr.  Hanks  had  examined  the  cement  and  found  that  it 
contained  the  elements  of  granite.  A  reason  of  its  formation  might 
be  found  in  glacial  action.  Another  point  he  noticed  was,  the  total 
disappearance  of  everything  but  quartz  in  that  part  of  the  country. 
The  cement  may  possibly  represent  the  pulverized  granite.  Many 
forces  had  been  at  work. 

Prof.  Davidson  thought  that  if  the  cement  should  prove  to  be  de- 
composed quartz,  we  could  account  for  it  by  glacial  action ;  but 
how  can  we  account  for  the  great  abundance  of  rounded  pebbles  ? 
Prof.  Whitney's  determinations  of  the  elevations  of  the  different 
gravel  deposits  above  the  American,  and  other  rivers,  had  been 
plotted  in  sections,  and  exhibited  an  almost  identical  slope  for  the 
ancient  river  beds  with  that  of  the  present  beds  of  the  American, 
and  other  rivers ;  although  the  positions  of  the  last  were  from 
1,200  to  1,500  feet  below  the  former. 

The  President,  for  Mr.  F.  £.  Durand,  read  a  paper  (translation 
from  the  Archives  Neerlandaises  of  Harlem,  by  H.  Vogelsang  and 
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H.  Geiflsler)  ^<  On  the  Nature  of  laqaids  contained  in  some  mineral 
sabstancea." 

A  commanication  was  received  in  reference  to  Miamna  and  Eimey- 
Dew,  based  upon  the  observations  of  Mr.  John  Applegartfa,  a  fanner, 
long  resident  in  the  San  Joaquin  Valley.  Specimens  of  honey- ' 
comb  taken  from  the  hives  on  his  ranch  near  Woodbridge,  were 
submitted.  Mr.  Applegarth  being  interested  in  subjects  of  this 
nature,  has  collected  much  information  in  regard  to  manna  and 
honey-dew,  which  occurs  at  certain  seasons  in  the  region  above- 
named.  The  appearance  of  manna  is  comparatively  rare,  as  he 
mentions  detectbg  it  twice  only — ^the  fall  of  1861  or  1862,  and  at 
the  same  season,  1872 — ^both  of  these  periods  are  coincident  with 
and  following  summers  of  abundant  verdure ;  these  fertile  summers 
were  consequent  to  wet  seasons  after  long  continued  drouths.  The 
manna  was  discovered  early  in  the  mornings  of  the  first  cool  weather 
in  the  fall,  and  covers  the  foliage  and  fences  somewhat  like  frost — 
in  the  form  of  small,  roundish,  whitish  grains  or  particles,  quite 
sweet  to  the  taste,  and  altogether  agreeing  with  the  description  in 
Exodus,  and  in  the  writings  of  Josephus,  of  the  manna  upon  which 
the  Israelites  subsisted  during  their  sojourn  in  the  wilderness  ;  the 
honey-dew  closely  resembles  that  described  by  Josephus,  even  in- 
cludmg  the  latter's  remarks  on  honey-dew,  which  he  says  Moses 
found  on  lus  hands,  and  so  described  its  nature,  on  the  occasion  of 
its  descent  on  the  Jewish  host. 

The  honey-dew  never  fails  to  come  in  the  early  fall,  covering  the 
leaves  and  foliage  of  shrubs  and  trees  with  a  thick,  viscid,  sticky 
substance,  which  soils  the  clothes  and  adheres  to  the  hands  and 
face,  in  passing  through  the  thickets ;  it  is  sweetish,  of  a  ranker 
taste,  and  not  so  agreeable  as  the  manna. 

The  bees,  however,  busily  collect  both,  and  the  comb-cells  are 
found  filled  with  both  substances,  at  the  close  of  the  season.  The 
honey-dew  and  manna,  however,  are  never  found  in  the  same  cells, 
but  only  in  groups  or  patches  (of  cells),  interspersed  together  in 
the  combs. 

In  this  connection,  the  idea  that  prevails  among  the  farmers  as 
to  the  origin  of  the  honey-dew  is  not  without  interest ;  they  ac- 
count for  it  on  the  supposition  that'  it  arises  from  the  sweet  aroma 
of  the  countiess  wild-flowers  which  cover  not  only  the  plains,  but 
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the  hills  and  vallejs  of  the  adjacent  mountains ;  said  aroma  bemg 
carried  up  by  the  rarified  atmosphere,  and  condensed  in  the  fall  bj 
the  evemng  dews ;  the  manna  they  think  may  be  the  pollen  of 
flowers,  and  carried  to  the  localities  where  it  is  found  by  the  wind ; 
not  considering  the  fact  that  the  manna  occurs  whether  there  is 
wmd  or  not ;  and  that  it  is  altogether  different  in  its  essential  fea- 
tures, such  as  weight,  solubility,  etc.  It  seems  impossible,  when  its 
abundance  is  considered,  and  the  wide  area  over  which  it  is  spread, 
that  it  could  be  deposited  or  caused  by  insects,  as  is  generally  be- 
lieved. 

Mr.  Lorquin  gave  a  description  of  a  species  of  California  vulture, 
recently  captured  by  him.  It  differs  from  those  described  in  the 
Pacific  Railroad  Reports  and  other  works,  having  down  upon  its  neck, 
instead  of  the  neck  being  bare.  The  specimen  measured  nine  feet 
ten  inches,  from  tip  to  tip. 


Rbgular  MBBTiNa,  March  17th,  1878. 
Vice-President  in  the  Chair. 

Thirty  members  present. 

R,  B.  Irwin,  J.  H.  Blumenberg,  John  J.  Haley,  A.  B,  Forbes, 
John  F.  Miller,  J.  A.  W.  Lundborg,  M.  D.,  I.  C.  Woods,  8.  D. 
Field,  J.  H.  Smyth,  0.  P.  Evans,  W.  A.  Aldrich,  Jacob  Best, 
Michael  Deering,  A.  W.  Von  Schmidt,  Jourdan  W.  Roper,  J.  D, 
Howell  and  Laurence  Eilgour  were  elected  resident  members. 

James  T.  Boyd,  Richard  H.  McDonald,  M.  D.,  Louis  Sloss, 
William  B.  Hooper,  F.  Locan,  F.  E.  Wilke,  E.  E.  Eyre,  Mark  L. 
McDonald,  Coll  Dean,  Horace  L.  Hill  and  E.  J.  De  Sta.  Marina 
wera  elected  life  members. 

W.  landeman,  Phil.  D.,  Otto  Finsch,  Phil.  D.  of  Bremen, 
Germany,  and  Alexander  Willard,  U.  S.  Consul,  Guaymas,  Mexico, 
were  elected  corresponding  members. 

Donations  to  Museum :  Egg  of  HineUy  from  Australia,  by  W.  N. 
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Fisher ;  specimen  of  a  worm  drawn  from  the  pipes  of  the  Spring 
Valley  Water  Company,  by  A.  Gros. 

Mr.  S.  G.  Hastings  stated,  in  correction  of  remarks  made  by  him 
at  a  previous  meeting,  that  he  intended  to  say  with  emphasis,  that  he 
would  unite  with  other  gentlemen  and  be  one  of  twenty,  to  raise  the 
sum  of  $200,000  for  building  purposes,  and  that  in  pursuance  of 
his  proposition,  he  had  placed  his  funds  ($10,000)  in  the  hands  of 
one  of  the  trustees  on  the  terms  proposed. 

Descriptions  of  New  Flantil  Arom  the  Pacific  States. 

BT  A.  KELLOGG,  M.  D. 

Hesperochiron  laiifolia,  Kellogg. 

Root  perennial,  fusiform,  fleshy,  simple  (or  rarely  subterraneously  branched, 
1-2  inches  below  the  surface),  leaves  radicle,  somewhat  rosulate-clustered  from 
the  crown,  ovate,  obtuse,  or  ovate-oblong,  sub-acute ;  blade  cuneate  and  decur- 
rent  into  a  rather  slender,  slightly  margined  petiole,  somewhat  expanded  at  the 
base,  3  to  5-nerved,  sub-glabrous,  except  near  the  hirsute  and  ciliate  margins, 
and  often  along  the  petioles,  more  or  less  glandular  above  and  below,  or  through- 
out, entire,  or  slightly  repand  sub-dentate,  matured  or  fully  developed  petioles 
about  as  long  as  the  blade  (leaves  1  to  3  inches  long,  and  J^  to  I  inch  broad) ; 
peduncles  or  pseudo-scapes,  numerous  (j^  to  2  inches  long),  shorter  than  the 
leaves,  compressed  or  sub-ancipital,  nerved,  chiefly  hirsute  along  the  edges, 
naked,  or  a  single  (j'educed  petiolate  linear-lanceolate)  leaf  attached  near  the 
base  or  on  the  lower  third ;  calyx  deeply  5-parted,  united  from  the  adherent 
neck  of  the  capsule  into  a  broadly  obconic  base,  unequal  in  width  ;  base  ob- 
lique, imbricate,  1  to  3  outer  much  larger,  (at  least  twice  the  width  of  the  inner) 
ovate  sub-obtuse ;  2  to  3  inner  segments,  oblong-ovate  sub-acute,  sub-pubescent 
on  the  back,  united  base  often  hirsute,  pubescent  within,  nerved,  margins  cil- 
liate,  apex  rather  hispid ;  corolla  large,  broadly  tubular-funnel-form  or  narrow- 
ly campanulate,  border  5-Iobed,  lobes  oblong-oval,  often  sub-acute  (purplish- 
veined)  ;  corolla  (sometimes  somewhat  irregular,  but  scarcely  sub-labiate, 
whitish  or  pale  bluish)  longer  than  the  calyx ;  stamens  5,  unequal,  filaments 
flattened  (purplish)  longer  than  the  style,  attenuated  upwards,  glabrous  above, 
hirsute  at  the  base  together  with  the  base  of  the  tube ;  anthers  introrse,  oval, 
etc.  Styles  two,  united  or  confluent  below,  (deeply  2-parted?)  stigmas  de- 
pressed-capitate, often  slightly  hirsute,  (rarely  obtuse  and  glabrous,  and  still 
more  rarely  with  a  3-lobed  style)  ;  capsule  ovoid,  or  ovoid-oblong  acute,  apex 
hirsute,  base  obscurely  glandular-2-valved,  2-celled,  loculicidally  dehiscent  20  or 
more  seeded,  seeds  obovate,  somewhat  angled,  papillose,  and  slightly  crested 
at  the  hilum. 

Found  on  the  alluvial  banks  of  the  Yuba  River,  subject  to  annual  overflbws, 
damp,  sandy  and  grassy  plats  at  Cisco,  C.  P.  B.  R.,  Sierra  Nevada  Moan-- 
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tains,  at  an  altitude  of  6,000  feet.    Flowers  sometimes  purplish  blue.    June 
19th,  1870,  Kellogg. 

Our  reasons  for  making  a  distinct  species  from  H.  Califomicum  are,  that 
the  flowers  are  much  larger  —  stigmas  capitate  —  distinct  leaves — two-edged 
peduncle  often  leafy — ^glandular  character  throughout,  and  calyx  segments  2  to  4 
times  the  size  of  Watson's  species. 

Henchera  rubescens — ^Torr.    var.  glandtUosat  Kellogg. 

SufiR-uticose  base,  scapes  nearly  naked  or  1  to  3  subscarious  hispid  and  cil- 
liate  scales  of  about  3  subulate  setaccoas  lobes,  middle  lobe  longest,  bracts 
mostly  similar,  uppermost  simply  setaceous,  shorter  than  the  pedicels,  a  few 
scattered  glandular  hairs  below,  stipitate  glandular  chiefly  above ;  leaves  sparsely 
hirsute  throughout,  sabcordate,  subacute,  slightly  5  to  7-lobed,  UDequally  cutr 
dentate,  setosely-mucronate,  teeth  acute ;  margin  cilliate,  petiole  more  hirsute 
with  white  spreading  hairs,  rather  longer  than  the  blades ;  panicle  narrow,  loose- 
ly many-flowered,  somewhat  secund,  (7)  ;  calyx  obconically  campanulate,  lobes 
erect,  about  equal,  subspatulate,  oblong,  obtuse,  as  long  as  the  tube,  densely 
Btipitate-glandalar  (a  few  long  white  hairs  intermixed)  colored,  petals  very 
narrow,  linear-lanceolate,  recurved,  unginculate  by  a  long,  very  fine  filliform 
claw,  longer  than  the  genitals,  stamens  and  styles  exserted,  filaments  subulate, 
anthers  roundish  (colored),  styles  divergent,  about  the  length  of  the  stamens, 
immature  ovules  smooth  ? 

Collected  on  Stanford  Peak,  C.  P.  R.  R.,  at  an  altitude  of  10,000  feet- 
July  29th,  1870. 

Gnaphalium  Nevadensey  Kellogg. 

Stem  perennial,  from  a  creeping  rhizome,  erect  or  somewhat  ascending  by  the 
leading  floral  shoot,  cluster  branched  at  the  base,  barren  branches  secondarily 
clustered  about  1  inch  from  above  the  crown,  arenose-sating  throughout; 
leaves  below,  and  on  the  terminal  tufts  of  barren  branches  spatulate,  or  sub- 
acute, mucronate  2-3-nerved,  densely  arachnoid-tomentose  above  and  below, 
leaves  of  the  scapoid  or  proper  leading  stem  linear,  acute,  mucronate ;  3  to  4 
reduced  bractoid  leaflets  at  the  base  of  the  capitate  crowded  corymb ;  heads 
Bubsessile  or  on  short  pedicels ;  involucral  scales  oblong  spatulate,  obtuse,  mostly 
lacerate-dentate,  or  sub-entire,  exterior  lanose-tomentose,  somewhat  herbaceous 
below ;  interior  oblong  scarious  pink-tinged ;  pappus  longer  than  the  involucre 
and  flowers,  dense  capillary  very  soft,  white ;  achenia  sub-glabrous,  compressed. 

It  is  thought  that  it  cannot  be  the  common  G.  purpuretun,  as  it  has  no  ''  ax- 
illary flowers,"  nor  leaves  **  tomentose  "  only  underneath,  nor  are  the  leaves  at 
all  "  undulate,"  and  by  no  means  "  obtuse,"  "  green  above,"  "  racemose,"  or 
"  spicate  " — indeed,  the  achenia  seems  to  be  rather  glabrous ;  if  so  considered, 
the  description  requires  much  amendment. 

(Enothera  quadrilvulnera,  var.  hirsuta,  Kellogg. 

Stem  ascending,  much  branched  above,  shreddy  fibrous  bark  splitting  and 
exfoliating  into  thin  papery  lamina,  short,  somewhat  appressed  canescent  pu- 
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bescent  toward  the  top  aad  brancheB ;  leaves  on  very  short  petioles  or  sahees- 
sile,  entire  (rarely  dentate) ;  calyx  densely  canesceot  hirsute ;  capsules  very 
densely  canescent  hirsate,  with  rather  long  hairs ;  stigma  parple,  also  the  tips 
of  the  four  shorter  filaments. 
Found  by  Mr.  W.  G.  W.  Harford,  at  Petaloma,  June  7th,  1870. 

Gilia  capillaret  Kellogg. 

Stem  annual,  snbsetiform,  2  to  3  inches  high,  simple,  erect,  or  branching  and 
somewhat  flezuous,  stipitate-glandular  throughout,  slightly  viscid ;  leaves  linear^ 
lanceolate  entire,  or  incisely  lobed,  oftener  filiform,  opposite  below,  alternate 
above,  about  )^  to  I  inch  long,  ^  of  a  line  wide.  Flowers  solitary,  axillary  aod 
terminal,  white ;  pedicels  very  slender,  short  (or  rarely  twice  the  length  of  the 
calyx)  funneI-form«  nerved,  5-lobed,  lobes  ovate,  subacute,  entire;  filaments 
slightly  shorter  than  the  limb,  inserted  at  the  sinuses,  anthers  roundish  (verditer 
blue),  stigmatic  lobes  closed  ( ? ) ;  calyx,  lobes  subulate,  about  equal  the  proper 
glandular  tube  of  the  corolla,  or  half  the  length  of  the  flower,  and  scarcely 
longer  than  the  obconic  calyx  tube.  Capsule  glabrous,  ovate,  4-«eeded  (2  Id 
each  cell),  seeds  elliptic-oval,  membranous-margined,  without  spiracles  or  muci- 
lage. 

Found  at  Cisco,  C.  P.  B.  B.,  Sierra  Nevada  mountains,  July  6th,  1870. 

Hymenopappu3  NevadensiSt  Kellogg. 

Root  perennial,  caudex  thick  and  branching,  crowns  often  produced  from 
a  half  an  inch  to  an  inch  or  so;  leaves  clustered,  and  either  radicle  or 
subradicle,  woolly-canescent,  sparingly  glandular,  pinnatifid,  rachis  and  pet- 
iole alike  in  breadth,  equal  in  length,  lobes  spatulate,  sub-lobed,  toothed 
or  entire;  scapes  1-2  inches  high,  sbort^canescent-pubescent  and  stipitate- 
glandular,  naked  or  leafy  at  the  base,  1-flowered ;  heads  large,  cylindrical-cam- 
panulate,  scales  of  involucre  in  2-series,  appressed,  herbaceous,  linear-oblanoeo- 
late,  or  narrowing  towavd  the  base,  subacute  or  obtuse,  sub-cane8cent>-pubesoent 
and  glandular  on  the  back,  margin  ciliate  with  fW)6ty  hairs  and  stipitate  glands, 
tips  lannginous  tufted,  (half  an  inch  in  length  or)  shorter  than  the  (yellow) 
florets,  10-14;  receptacle  naked,  scrobiculate ;  achenia  somewhat  linear,  com- 
pressed, sub-quadrangular,  tapering  to  the  base,  striate,  hirsute,  apex  not  dUatCjfd, 
nor  base  constricted,  (%  of  an  inch  long),  somewhat  callous  but  no  stipe,  about 
20 ;  pappus  scales  13,  obtuse,  somewhat  spatulate,  nerveless,  equal,  margins 
denticulate,  chiefly  toothed  at  the  top,  or  emarginate  with  2  conspicuous  teeth, 
shorter  than  the  achenia ;  florets  of  nearly  uniform  size,  scarcely  a  little  con- 
tracted below  into  the  proper  tube,  sparsely  hirsute  and  stipitate-glandular, 
6-toothed,  border  revolute,  teeth  bearded  on  the  back,  branches  of  the  style 
often  unequal,  revolute  and  with  the  stamens  exsert,  tipped  with  a  short  cone, 
obtuse,  or  one  branch  with  a  long,  slender,  filiform,  hirsute  acnmination. 

This  plant  is  at  variance  with  this  aod  the  allied  genera — as  is  too  often  the 
case — ^but  so  closely  allied  to  Cfuenactis  it  seems  a  pity  to  exclude  it,  yet  it  has 
no  rays ;  and  scales  of  the  involucre  only  about  half  the  required  numbor ;  the 
receptacle  also  is  not  <'  alveolate"  but  scrobiculate. 


Digitized  by  VjOOQ IC 


AOADBMT  OF  SCIBNGES.  47 

The  strange  combiDation  of  a  Chamcuiis  stigmatic  appendage  on  one  branch 
of  the  style,  and  Hymenopappus  on  the  other,  of  the  aelf-same  style,  occars  so 
often  that  it  is  truly  puzzling  to  the  student  It  should  also  be  noted,  that  the 
pappus  is  scarcely  more  than  half  the  length  of  the  achenium. 

On  the  other  hand,  as  H.,  the  achenia  should  be  turbinated  and  contracted 
into  a  stipe.  It  does  not,  thererore,  exactly  tally  with  the  generic  description 
of  H.;  besides,  the  scales  of  the  involucre  are  not  (white)  or  petaloid,  but  strict- 
ly herbaceous.  Having  mdicated  its  characteristics,  it  may  repose  provisionally 
here. 

Maerorhynchm  Harfordii,  Kellogg.  ^ 

Scapes  wooly  when  young,  more  or  less  deciduous  with  age,  or  dispersed  in 
growth,  naked,  or  an  occasional  leaf  upon  the  scape,  several  from  a  perennial, 
Aisiform  root,  12  to  18  inches  high,  a  single  large  yellow  flower,  ligules  often 
purplish  on  the  back ;  fistulous,  striate,  subglabrous  or  sparsely  pubescent,  some- 
what woolly  at  the  base  and  summit  Leaves  oblanoeolate,  subacute  or  obtuse, 
nerved  and  pseudo-triplinerved  or  twice  triplinerved,  nerves  decurrent  along  the 
broad  midrib,  tapering  into  a  long,  winged  petiole,  more  or  less  pubescent,  cili- 
ate  more  conspicuously  near  the  base,  pinoatifid,  lobes  short,  remote,  the  very 
open  sinuses  often  wiUi  a  few  intermediate  teeth,  about  half  the  length  of  the 
scape — terminal  lobe  short,  subacute  or  obtuse ;  scales  of  the  involucre  nerved, 
oblong-oblanceolate  or  sublanceolate,  acute,  entire,  hirsute,  and  minutely  gland- 
alar  on  the  back,  pubescent  within  above,  outer  herbaceous  calyculate  scales 
none,  or  rare ;  inner  subscarious  series  linear  lance-pointed,  pubescent  on  the 
back  toward  the  tip,  margins  and  lower  portion  scarious,  nerved,  equalling  the 
discoid  pappus.  Achenia  obcompressed,  lanceolate,  apex  acuminate,  as  long  as 
the  setiform  beak,  8  or  9  obtuse  ribs,  deeply  striate-sulcate,  creamy  white ;  per- 
sbtent  capillary  pappus  somewhat  tawny,  as  long  or  longer  than  the  stipe,  outer 
and  inner  seeds  similar  and  alike  fertile.    Receptacle  alveolate,  naked. 

Found  by  Mr.  W.  G.  W.  Harford,  at  Petaluma,  May  21st,  1870. 

If  this  be  supposed  to  be  allied  to  heterophylliu,  it  must  be  remembered  that 
is  an  annual  plant,  of  dwarf  habit,  with  a  scape  scarcely  longer  than  the  leaves, 
with  an  achenia  undulate  winged,  and  >^  the  length  of  tiie  filiform  beak;  a  plant 
4  or  5  inches  high,  slender,  etc 

Maerorhynchm  angustifolwSt  Kellogg. 

Scape  wooly-pubesoent  with  articulated  hairs,  chiefly  at  the  base  and  sum- 
mit, erect  or  ascending,  fh)m  a  perennial  slenderly  fusiform  root,  10  to  12 
inches  high,  head  cylindraceous,  (slightly  expanding  in  the  dawn  of  sunny  days,) 
rachis  and  lobes  somewhat  linear-attenuated,  retrorsely-pinnatifid  with  deep 
broad  rather  uniform  sinuses,  lobes  linear-lanceolate  entire,  commonly  curved 
with  an  ascending  sweep,  lobes  tipped  with  a  (purplish)  callous,  or  pseudo-gland, 
petioles  slender,  and  like  the  base  and  summit  of  the  scape  wooly,  mostly  glab- 
rous above,  terminal  lobe  long  (2  to  3  inches,  or  longer  than  the  petiole), linear- 
attenuated  ;  involucral  scales  acute,  or  sub-acute,  the  exterior  foliaceous  series 
short,  half  as  long  as  the  2  or  3  inner  sab-flbarions  series,  lanceolate,  or  rarely 
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ovate-lanceolate,  glabrous,  canescent  ciliate  with  articulated  hairs;  interior 
linear-lanceolate,  acuminate,  y^  longer  than  the  pappus,  obscurely  herbaceous 
above,  about  1  inch  in  length ;  receptacle  alveolate,  naked ;  achenia  oblong, 
obcompressed,  cuneate,  glabrous  and  obscurely  ribbed,  the  upper  broader  end 
abruptly  narrowed  into  a  (purplish)  beak,  scarcely  longer  than  the  acheniura 
(or  about  1  line) ;  pappus  of  soft  finely  attenuate  hairs  equal  or  unequal,  outer 
series  successively  shorter,  inner  nearly  %  an  inch  in  length  ;  florets  with  a  long 
filiform  tube  often  longer  than  the  ligule,  hirsute  chiefly  at  the  point  of  expan- 
sion.   Flowers  yellow.    Mature  achenia  not  seen. 

Found  at  Cisco,  0.  P.  R.  R.,  Sierra  Nevada  Mts.,  at  an  altitude  of  about 
6,000  feet,  by  Kellogg  and  S.  Brannan,  Jr.,  May  19th,  1870. 

Probably  most  nearly  allied  to  M,  retrorsus,  but  in  that  the  beak  is  ''  more 
than  thrice  the  length  of  the  achenium,"  or  "  ^  of  an  inch  long  " — a  stouter 
plant  than  this  every  way.  It  also  combines  some  of  the  characteristics  of  M, 
humilis ;  but  that  has  entirely  "  hirsute  "  scales  which  are  also  "  obtuse  ";  and 
a  beak  "  more  than  twice  as  long  as  the  achenium  " — or  "  thrice,"  which  would 
make  that  species  M.  Lessingii ;  but  that  ia  said  to  have  a  caducous  pappus, 
etc,  consimular  scales,  elongated  ligules,  etc. 

Calais  gradliloba,  Kellogg, 

Stems  several  from  the  same  fusiform  perennial  root,  branching,  flexuous, 
puberulent  and  pearly-glandular  throughout,  few  to  many  long  axillary  1  flowered 
peduncles,  with  usually  one  or  two  simple  linear-bractoid  leaves,  flowers  nod- 
ding before  expansion  ;  radicle  leaves  with  a  linear-lanceolate  narrowed  rachis, 
very  openly  pinnatifid,  or  sub-bipinnatifid,  lobes  long  and  slender,  sub-filiform, 
these  again  irregularly  sub-lobcd,  the  terminal  one  much  attenuated  (3  to  4 
inches  long),  membranous  expanded  base  sheathing,  (about  6  inches  in  length, 
lobes  2  to  4  inches  long) ;  cauline  leaves  similar,  upper  and  terminal  lobes  re- 
latively longer ;  involucre  cylindrical,  scales  in  3-series,  bractoid  scales  ovate- 
acuminate  6 — second  or  middle  bractoid  series  6,  twice  the  length  of  the  first  or 
2  to  3  lines,  the  proper  involucral  scales  8  to  12  in  a  double  row,  thrice  tie 
length  of  the  last,  lanceolate  oblong  acuminate,  7  to  9-nerved,  short  pubescent 
on  both  surfaces,  chiefly  on  the  back  above,  hairs  black,  margins  scarious,  cil- 
liate ;  all  minutely  glandular  on  the  back ;  achenia,  somewhat  obtusely  10- 
ribed,  very  minutely  scabrous,  sub-villous  near  the  crown,  not  at  all  rostrate, 
base  short-attenuate  terete  (23  or  4) ;  pappus  of  9  to  20  or  m6re  minute  lance- 
linear  entire  scarious  chaff,  plumose  awned  from  between  the  minutely  bifid  or 
toothed  fepex  —  pappus  longer  than  the  achenia  —  plume  8  or  9  times  longer 
than  scarious  chaffy  portion,  slightly  united  into  an  extremely  narrow  ring  at 
the  lowermost  base,  requiring  a  little  force  to  detach  them ;  receptacle  alveo- 
late.   Flowers  pale  yellow. 

Pound  near  Cahto,  Long  Valley,  on  Dry  Creek  banks,  May  27th,  1869, 
Mendocino  Co.,  Cal. 

Probably  a  rare  plant  in  that  vicinity,  as  we  have  since  searched  diligently 
in  order  to  obtain  a  supply  for  exchanges :  it  was  recognized  as  new  at  the 
time,  and  then  diligent  search  was  made,  but  only  three  specimens  obtained.  ~ 
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Calycetdenia  plumosa,  Edlogg. 

Stem  anoaali  2  tQ  3  feet  high,  bark  creamy-white,  yillons  and  setose-scab- 
roady  hispid,  fastigiately  panniculate  at  the  top,  heads  small  (>^  of  aD  inch 
in  diameter)  densely  set  on  subracemose  erect  pseudo-simple  branches,  sub- 
sessile  or  sessile,  subtended  by  numerous  imbricated  or  crowded  very  minute 
leaves,  or  bractoid  leaves  (1  to  2  lines  long),  oblong  or  subspatulate,  margins 
revolute,  back  margins,  and  apex  above,  hispid  and  glandular, 'a  few  large  stipi- 
tate  cup-shaped  glands  chiefly  at  the  apex,  always  tipped  with  a  similar  gland. 
(The  dry  fragile  proper  cauline  leaves  at  the  base  of  the  branches  crumbled  and 
lost)  Involucral  scales  (about  9),  setose  and  scabrously  hispid  with  white 
hairs,  a  few  large  cup-headed  stipitate  glands  intermixed  on  the  back  mostly 
above;  rays  7  to  —  (?),  ligule  broadly  expanded,  3-lobed  cuneate  base  atten- 
uate to  a  slender  hirsute  and  glandular  tube ;  gray  achenia  obovoid  attenuate 
towards  the  snbscipitate  incurved  base,  obcoropressed  and  obscurely  triangular,, 
grooved  longitudinally,  or  about  10-angled,  hirsute  in  lines,  or  along  upon  th& 
ridges,  gibbous  above  on  the  back,  or  oblique  at  the  apex ;  chafif  between  tk& 
ray  and  disk  flowers  united  nearly  to  the  top  into  a  9-fold  cup,  acute  hirsute  oi> 
the  back  above,  about  2  large  stipitate  cup-shaped  glands  at  the  summit ;  cen- 
tral disk  achenia  many  (about  11)  linear- oblong  somewhat  obcompressed,  hir- 
sute, 7-nerved ;  pappus  of  about  20,  rather  strong  plumose  seta  in  a  simple 
series,  gradually  thickening  from  apex  to  base  and  slightly  adherent  in  a  ring 
at  the  point  of  insertion ;  disk  florets  (yellow),  tube  glabrous,  sparsely  pubes- 
cent above,  5-toothed ;  teeth  erect,  acute,  stipitate>glandular  on  the  margins, 
pistils  included  in  the  purplish  stamen  tube,  or  exsert,  lobes  erect  spreading. 

Receptacle  flattish  (but  at  maturity  the  accessories  are  deciduous,  leaving  it 
free  to  inspection,  and  in  drying  becomes  convex),  areolate  and  pseudo-pitted, 
the  achenia  being  imbedded  in  the  densely  villous  disk.    Flowers  yellow. 

A  plant  sent  to  us  from  Stockton,  by  Express—- friend  and  collector  unknown, 
being  absent  in  Mendocino  Go.  at  that  time :  have  learned  nothing  further. 

Bahia  cuneata,  Kellogg. 

Stem  suffrutescent,  decumbent,  with  numerous  annual  erect  shoots  and  final 
ascending  apex,  white  arenose-tomentose,  also  somewhat  floccoee  throughout. 
Leaves  opposite,  cuneate-oblong,  lower  somewhat  trilobed.  lobes  mostly  dentate, 
3-nerved ;  above  and  on  the  younger  branches  often  simply  tridentate,  or  more 
or  less  toothed  at  the  top  or  upper  third ;  uppermost  alternate,  base  entire, 
tapering  into  a  clasping  petiole,  rarely  (I  or  2  in  200  or  300)  palmately  tri- 
lobed below  the  panicle,  segments  acute,  more  densely  white  lanose  beneath. 
Peduncles  rarely  naked,  comparatively  stout  (or  about  the  size  of  the  stem), 
I  to  4  inches  in  length,  more  subarachnoid,  2  to  4  times  the  length  of' the 
leaves ;  involucre  campannlate,  sc'ales  in  2-serie8,  ovate-oblong,  acute  or  sub- 
Mate,  8  or  9,  equalling  the  rays,  rays  oblong-ovate,  half  an  inch  or  more  in 
length,  orange  yellow.  Receptacle  alveolate,  not  at  all  fimbrillate  (margins  of 
alveoli  being  quite  entire) ;  ray  achenia  minutely  subvillous  at  the  angles  above, 
or  sabglabrous,  scales  of  pappus  about  5,  very  short,  acute,  finely  and  deeply. 
Pboo.  Cal.  Acad.  Scz.,  Vol.  Y — i,  IIat,  1878. 
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laciniate  toothed,  its  ligule  cilliate  at  the  base,  glandular  ;  disk  acbenia  very 
slightly  villous  upwards  on  the  angles,  chaff  about  7  to  1 0,  mostly  acute,  deeply 
laciniated,  with  very  unequal  sharp  teeth,  florets  viscidly  hirsute  below,  glandu- 
lar above. 

Found  at  Cisco,  C.  P.  R.  R.,  Sierra  Nevada  mountains,  in  January,  1870, 
by  Kellogg  and  Brannan. 

This  Bahia  seems  nearest  allied  to  an  unknown  or  not  sufficiently  veri6ed 
species,  described  by  Nuttall,  the  B.  oppositifolia.  We  have  not  been  able  to 
ascertain  whether  this  is  an  annual  or  perennial  —  this  point  of  comparison, 
therefore,  must  be  waived.  In  this  specimen,  out  of  several  hundred  leaves,  we 
find  only  two  " palmately  trilobed,"  and  in  these,  the  lobes  are  not  " obtuse" 
<-  ligulate,"  etc.,  but  lanceolaJte^  and  the  middle  lobe  of  one,  dentate^  as  in  the 
normal  foliage ;  the  peduncles  are  not  "  filiform,"  nor  "  scarcely  longer  than  the 
leaves"  the  involucre  of  our  plant  is  not  even  cylindrical,  much  less  ** oblong 
cylindrical,"  nor  are  the  rays  "  very  short " ;  these  heads  are  strictly  campanu- 
late,  as  we  approach  the  central  and  more  perfect  parts,  the  minute  chaff  of  the 
ficed  is  exceedingly  lacerate  and  acute;  finally,  the  plant  has  no  special  bitter- 
ness, to  speak  of.  I  have  not  been  able  to  find  any  other  species  that  so  nearly 
Approaches  ii  as  this,  that  would  seem  to  require  a  further  comparison. 

'Crepi'i  occidentalism  var.  subacaulis,  Kellogg. 

Leaves  chiefly  radicle,  about  the  length  of  the  perennial  scapoid  stem  (3  to  4 
inches  high),  simple  (?)  hirsute  with  scattering  hairs,  and  short  canescent  pu- 
bescence, bearing  a  single  head  ;  leaves  deeply  pinnatifid,  lobes  toothed,  points 
■tipped  with  short,  sharp,  subspinous,  corneous  mucros,  petioles  about  i^  the 
length  of  the  blade,  1^3  cauline,  the  uppermost  a  sessile  rudiment ;  involucre  of 
6  or  7  short,  calyculate,  appressed,  lance-subulate  scales,  interior  of  13  lineai^ 
lanceolate  acuminate  scales,  margins  scarious,  nerved,  canescent  pubescent,  tips 
hirsute ;  receptacle  subalveolate  chiefly  at  the  margin  ;  achenia  9  to  lO-ribbed, 
tapering  about  equally  to  both  ends,  scarcely  a  little  constricted  or  subrostrate, 
base  slightly  callous,  outer  fertile  achenia  about  equal  to  the  pappus,  inner  cen- 
tral shorter. 

Found  on  the  high  peaks  at  Cisco,  C.  P.  R.  R.,  Sierra  Nevada  mountains, 
about  7,000  feet,  June  27th,  1870,  by  Mr.  S.  Brannan,  Jr.,  and  myself. 

This  may  prove  to  be  a  var.  of  Nevadensis,  mostly  with  fewer  parts  and  de- 
pauperate influences,  owing  to  habitat. 

C7'epU  Occident aNs,  var.  NeTxtdensis,  Kellogg. 

Stem  perennial,  dwarfish,  branching,  panniculate-corymbose,  canescent-floccose 
throughout ;  radicle  leaves  runcinate-pinnatifid  or  pinnatifid,  deeply  lobed,  irregu- 
larly sub^lobed  or  toothed,  teeth  mucronate,  consimilar  rachis  and  petiole  nerved, 
the  margined  petiole  undulate  near  the  expanded  base,  half  the  length  of  the  blade 
(1-2  inches),  cauline  successively  reduced.  Involucre  cylindrical,  with  a  some- 
what swelled  base,  the  very  short  calyculate  series  (7),  subulate  from  a  broad 
base;  interior  (13)  proper  scales  linear-lanceolate  acuminate,  foliaceous  with 
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scarious  margins,  sub-ciliate,  canescent-pubescent,  scarcely  equal  to  the  pappus 
disk.  Receptacle  sub-alveolate,  naked :  achenia  compressed,  9  to  10-ribbed, 
pappus  scarcely  a  little  thickened  at  the  base,  rigid,  shorter  than  the  acheniun; 
achenia  very  minutely  hirsutish  and  serrulate  scabrous  upwards,  about  30,  grad- 
ually tapering  upwards,  but  not  rostrate.  Flowers  persistently  yellow,  floret 
tubes  glandular,  peduncles  3  to  5,  1-3  inches  long,  often  with  a  minute  bractoid 
leaflet,  or  sub-naked  from  the  axils  of  leaves.     Plant  about  a  span  high. 

Found  at  the  summit  of  Sierra  Nevada  mountains,  June  16th,  1870. 
Altitude  7,000  or  8,000  feet. 

This  plant  varies  from  the  generic  description  of  Crepist  for  the  inner  proper 
scales  are  not  in  a  simple  series,  but  double ;  this  is  unimportant  compared  with 
the  receptacle,  which  is  that  of  a  Troximon,  being  sub-alveolate;  it  agrees 
better  with  this  in  the  rather  rigid  pappus,  and  decidedly  in  the  large  5-crenated 
or  lobed  callous  base ;  but  then  the  pappus  is  not  "  longer,"  but  shorter  than 
the  achenium.  Yet,  with  these  discrepancies,  having  the  branching  habit,  and 
persistent  yellow  flowers  —  granting  some  future  revision  of  the  generic  descrip- 
tion —  it  is  thought  properly  to  belong  to  Crepis. 

Although  closely  allied  to  C.  occidentalism  it  differs  in  not  having  "  sessile 
cauline  leaves"  nor  "blackish  hairs";  besides,  C.  ocddentalis  has  not  a  "  striate 
achenia"  as  ihis  has — the  relative  length  of  achenia  and  pappus  is  not  sustained 
by  our  plant — some  features  are  not  wholly  recognized  in  any  allied  genera  or 
species — yet  as  this  C.  occidentalis  is  given  a  variable  latitudey  it  is  preferred  to 
leave  it  here  provisionally. 

Nama  racemosaj  Kellogg. 

Stem  annual,  3  to  6  inches  high,  simple,  erect,  glabrous  below,  glaucous,  pur- 
plish ;  branches  opposite,  decussate ;  at  the  second  internode  duplicate  branches 
from  each  axil ;  divisions  above  naked  or  alternate  from  the  axils  of  the  leaves, 
second  internode  enlarging  above,  ancipitally  expanded  at  the  base  of  the  leaves 
or  compressed,  and  with  the  branches  decurrent  winged ;  stem  leaves  opposite, 
lanceolate  acute  or  subacute,  fleshy  or  succulent,  subentire  or  slightly  uneven 
outline,  subwinged  petioles  very  short,  amplcxicaule  connate  at  the  base,  3- 
nerved,  subpubescent  and  pulvurulent,  margins  minutely  scabrous  ciliate,  flist 
and  second  pairs  alternating  or  decussate  (rarely  a  few  other  rudiments  of  leaves 
in  the  axils) ;  first  or  primary  raceme  of  the  stem  and  branches  mostly  naked  or 
bractle^,  emerging  from  one  line  to  an  inch  below  and  opposite  the  leaf,  sim- 
ple (or  branched?),  a  solitary  axillary  or  subaxillary  flower,  distant  and  some- 
times attached  to  the  base  of  the  common  coiled  peduncle,  (1-2  inches  long) 
flowers  secund,  pedicels  short,  or  aubsessile ;  calyx  lobes  unequal,  sepals  some- 
what dilated  upwards,  short  hispid  and  stipitate  glandular  (as  throughout  most 
of  the  summit  of  the  plant)  capsule  globular,  sparsely  hispid  above,  2-4-seeded, 
1-2  in  each  cell — rarely  less  than  4-seeded. 

Flowers  tubular-campanulate,  scarcely  longer  than  the  calyx,  bonier  5-partf  d, 
lobes  obovate,  stamens  somewhat  unequal,  and  with  the  styles  included.  Flowers 
pale  blue,  verging  to  white. 
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Found  by  Kellogg  and  BrannaD,  at  Cisco,  Sierra  Nevada  moaDtains,  July 
6th,  1870. 

The  plant  occasionally  (in  robust  specimens)  is  doubly  branched  from  each 
axil  of  the  lower  pair  of  leaves  ;  leaves  l}4  inches  long  to  2,  and  >^  an  inch 
broad,  repand  snbdentate.    Rarely  more  than  six  inches  in  height. 

Hedeoma  (  ? )  purpurea^  Kellogg. 

Stem  about  1-2  feet  in  height,  much  branching  from  a  ligneous  base,  quad- 
rangular with  prominent,  rounded  or  obtuse  angles  and  sulcate  sides,  angles 
somewhat  retrorsely  hoary-pubescent. 

Leaves  lanceolate,  acuminate,  sharply  serrate,  subpubescent  above,  pubescent 
beneath,  glandular  punctate,  the  sharpened  base  3-nerved  and  triplinerved 
above,  margin  ciliate:  1-2  inches  in  length,  }^  to  )^  an  inch  in  breadth ;  peti- 
ole about  1-fifth  the  blade,  hirsute ;  peduncles  axillary,  opposite,  length  variable, 
as  long  as  the  petiole,  pedicels  subsessile  or  even  sessile,  >^  to  ^  an  inch  in 
length,  subdivided  or  mostly  forked,  bracts  foliaceons  linear  lanceolate,  hispid ; 
bracteoles  setaceous,  former  2-4,  latter  2-5 ;  pedicels  fasciculate-corymbose,  20 
to  30  on  each  side,  or  flowers  40  to  60  in  a  whorl,  longer  than  the  calyx,  sub- 
hispid  ;  calyx  tubular,  prismatic,  not  gibbous  at  the  base,  hispid  and  glandular, 
bilabiate,  13-nerved  (rarely  less  or  more),  upper  lip  3-toothed,  lower  2-toothed 
shorter,  subulate  from  a  triangular  base,  teeth  hispid,  throat  naked ;  corolla 
bilabiate,  upper  lip  flat,  rather  straight,  2-toothed  or  sublobed ;  lower  lip  3- 
lobed,  flat,  lance-linear  about  equal,  spreading,  hirsute  and  glandular  on  the 
back,  throat  and  middle  lobe  somewhat  bearded  or  villous,  genitals  subexsert, 
style  sub-2-lobed,  equal,  stigmas  sub-glabrous  with  scarcely  a  few  hairs ;  stamens, 
upper  abortive  pair  often  about  equal,  lower  filaments  always  longest,  being 
inserted  lower,  incurved  at  the  apox.   Flowers  purple  blue ;  calyx  often  colored. 

Found  at  Webb^s  landing,  on  an  island  of  the  San  Joaquin  River,  fall  of 
1872.  A  stout  or  robust  species,  much  branched  ;  with  the  usual  strong  odor 
and  carminative  properties  of  the  common  Pennyroyal ;  perhaps  from  a  peren- 
nial root ;  seeds  ovate,  truncate  at  the  hilum ;  surface  minutely  thimble-pitted 
or  superficially  scrobiculate. 

This  plant,  it  may  be  said,  cannot  belong  to  Hedeoma,  for  the  throat  of  the 
calyx  is  not  bearded.  Nor  can  it  be  a  Pogogyne,  for  that  has  the  regular /otir- 
itamened  character,  and  the  tube  of  the  corolla  is  naked  inside.  My  own  judg- 
ment is,  that  the  genus  Hedeoma  should  be  so  reconstructed  as  to  receive  this 
and  some  others ;  I  therefore  place  it  provisionally  here,  as  indicated.  It  can- 
not be  a  Keilhia,  for  although  that  has  a  naked  throat  in  some  species,  it  has 
not  even  a  vestige  of  upper  or  posterior  abortive  stamens,  as  this  has.  Nor 
can  it  belong  to  Gardoquia,  for  similar  reasons. 

In  the  new  genus  Poliomintha,  Gray.,  the  calyx  still  has  the  villous  ring  — 
this,  none ;  that,  like  this  plant,  has  a  somewhat  pilose  throat  of  the  corolla, 
but  the  stamens  are  not  incurved— <»lls  are  spreading,  and  the  sterile  pair  very 
short  —  seeds  smooth,  etc.  There  are  often  seen  fragments  of  abortive  anthers 
on  the  short  pair  of  anthers  of  thb  plant. 
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Beuchera  Calif ornicat  Kellogg. 

Scapoid-paoicle  ascending  from  a  perennial  creeping  rhizom,  1  to  2  feet  high, 
2  to  3-]eaved,  largd  (5  to  7-lobed)  below ;  fimbriate-bracted  above  on  the 
racbisi  floral  top  elongated,  narrow,  loose,  lateral  peduncles  bi-ortrichotomoos ; 
cymales  very  short ;  plant  hirsute,  with  long  spreading  glandular  hairs  through- 
out ;  radicle  petioles  and  base  of  the  nerved  and  sulcatescape,  rather  hispid ; 
hairs  somewhat  fulvous,  or  dirty  white.  Leaves  roundish-cordate  5  to  12  Or 
more  lobed,  lobes  short,  obtusish,  crenate-serrate,  teeth  abruptly  acute,  mucron- 
ate,  margins  minutely  ciliate,  sparsely  appressed-hirsute  above  (with  white 
hairs) ;  hirsute  beneath,  chiefly  along  the  veins ;  the  radicle  leaves  on  long  pe- 
tioles (3  to  6  inches),  base  short  expanded,  strongly  nerved,  and  scarcely  at  all 
membranous  (lamina  about  2  to  3  inches  broad) ;  bracts  fimbriate,  very  atten- 
uate filiform  lobed  (colored  reddish)  ;  raehis,  peduncles,  pedicels,  calyx  and  cap- 
sules, stipitate  glandular;  calyx  colored  (white),  large,  spreading,  bell-form, 
nodding,  segments  ovate,  sub-acute,  somewhat  unequal,  ciliate  with  stipitate- 
glands;  petals  (white)  filiform  attenuate-acuminate  (about  equal,  finer  than 
filaments,)  persistent;  filaments  (8  to  10)  unequal,  anthers  roundish;  styles 
long,  and  with  the  stamens  exserted ;  capules  ovate-acumnate  densely  stipi- 
tate-glandular. 

Found  by  KoUogg  and  Brannan,  on  the  San  Gregorio  Creek,  San  Mateo 
Co.,  Cal.,  May  2d,  1870. 

This  species  is  not  liable  to  be  confounded  with  other  allied  forms ;  at  least, 
with  any  of  the  n<zked  scape  species,  as  this  plant  has  3  large  well-developed 
leaves  of  the  scape  on  petioles,  from  }^  to  about  an  inch  in  length  ;  besides, 
H.  cylindrical  hiriiflora^  or  var.  pilossima^  H,  bracteola,  or  H,  ruhescenSj  etc., 
have  stamens  and  styles  too  short  or  included,  or  if  not  altogether  naked,  the 
rudimentary  leaves  are  mere  lacineae  or  abnormal  leaves.  It  would  be  useless 
to  draw  parallels  in  details,  where  the  special  differences  seem  so  numerous. 

Lagophylla  minima,  Kellogg. 

Stem  annual,  erect,  simple,  or  sub-simple,  detisely  hirsute  with  long  spreading 
articulated  hairs  throughout,  low  and  slender  (4  to  6  inches) ;  early  radicle  and 
lower  caulioe  leaves  spatulate-Ianceolate,  acute,  decurrent  into  narrowly  winged 
petioles,  about  as  long  as  the  blade,  base  clasping,  very  minutely  and  remotely 
cut-dentate,  obscurely  3-nerved  and  tripli-nerved  above,  silvery  shining,  some- 
what appressed  satiny-hirsute,  lower  leaves  opposite ;  upper  alternate  sub-sessile 
and  sessile,  linear-acute,  apex  callous,  surface  pappilose  (cutis-anserina)  rough- 
ened. 

Heads  terminal  (rarely  a  few  axillary  at  the  summit)  short  pednncled  (or  sub- 
sessile).  Involucral  leaves  of  the  JinU  series  similar  to,  but  reduced  form  of 
upper  cauline,  or  peeudo-bractoid  5,  spatulate-cuneate,  flat,  loosely  erect,  spread- 
ing, densely  hirsute,  chiefly  so  along  the  margins  (hairs  long  and  beautifully 
Jointed),  few  large  glands  along  the  lamina  above ;  secmid  series  also  of  5,  ovate- 
lanceolate,  infolding  entirely  the  ray  achenia;  rays. pale  yellowish,  3-toothed, 
3-Derved  (indigo-purple)  broadly  fan-shaped ;  cuneate  base  somewhat  abruptly 
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narrowed  ioto  a  phort  pubescent  tabe ;  third  series  also  5,  (the  proper  chaff) 
linear-lanceolate,  acnminate,  tbe  cnneate  base  colored,  somewhat  scarions  mar- 
gins ciliate  villous  on  the  back  at  the  tips,  8li([:htly  carinate,  distinct,  central 
florets  about  5,  staminate,  and  pistillate,  abortive,  5-toothed,  stamens  purple,  tip 
of  filaments  purpled  below  as  if  articuluted.  Receptaole  conic  (?),  fimbrillate 
(?),  punctate,  apex  or  centre  hirsute  (with  a  pencillate  duster  of  hairs).  Pap- 
pus none. 

A  small  slender  annual  of  micropoid  similitude,  with  opposite  dentate  lower 
leaves,  and  remarkable  jointed  or  articulated  hairs,  with  the  general  aspect  of 
a  Filago,  Calymandra  or  dwarfed  forms  of  Gnapfialium.  Found  by  Mr.  S. 
Brannan,  Jr.,  at  Oakville,  Napa  Co.,  Cal.,  May  2d,  1870. 

This  little  plant  will  now  enable  us  to  arrange  and  separate  true  generic 
characteristics  from  the  adventitious,  reverting  the  partial  and  subordinate  only 
to  epecifie  importance,  e,  g-,  "  perennial "  (?),  "  glabrous,"  "  sessile-heads," 
"  involute  margins,"  etc.,  will  only  apply  to  L,  ramossima  of  Oregon,  but  not 
to  our  plant— description  provisionally  well  enough  when  one  species  of  a  new 
genus  is  known.  The  fact  of  an  extra  pseudo-series  of  involucral  envelopes 
would  do  little  violence  to  nature  should  others  view  them  as  merely  bractoid. 

Trifolium  paucijlorum  (?)  var.  parvum^  Kellogg. 

Tlie  following  species  or  form  does  not  well  agree  with  the  description ;  e.  g.z 
The  plant  is  by  no  means  "  glabrous,"  but  hairy  throughout,  or  nearly  so ;  nor 
are  the  upper  leaves  "  lanceolate-linear  acuminate,"  nor  "  distantly  and  minutely 
spinulose-serrulute,"  no»  involucre  "  many-cleft,"  but  only  5  to  6  —  much  less 
"  12-16,"  etc.  Therefore  we  give  the  following  description,  as  notes  to  further 
comparison  ;  to  wit : 

Root  perennial. 

Stem  very  slender,  ascending  or  somewhat  erect,  much  branching  or  spreading 
from  the  base,  sparsely  soft  silky  hairy  nearly  throughout,  4  to  6  inches  high. 

Leaves  very  long  petioled  (6  to  7  times  the  length  of  leaflets),  2-3  inches ; 
leaflets  obovate  obtuse,  or  upper  short  acute,  base  cuneate,  spinulose-serrate, 
often  toothed  at  the  apex,  strongly  pinnate  veined,  glabrous  except  the  pubes- 
cent midrib  beneath,  short-petiolulate  (l-line) ;  blade  3  lines  to  half  an  inch 
long,  2  to  3  lines  broad ;  petioles  very  slender,  about  as  long  as  the  peduncles, 
peduncles  axillary,  filiform,  hairy  ;  stipules  lanceolate  acuminate,  from  a  rather 
broad  base,  lacineate-dcntatc  or  entire ;  involucre  monopbyllous,  5  to  6-cleft, 
lance  pointed,  spinulose-mucronale,  9-nerved  at  the  membranaceous  base  of  the 
cap,  1-2  florets,  rarely  more  ;  ca^yx  on  a  short,  hirsute  pedicel  (about  1  line), 
tube  sparsely  hirsute,  membranous  at  base,  pubescent,  10-nerved,  (marginal 
nerves  meeting  at  the  axils  of  the  teeth  and  confluent  into  the  more  obscure 
alternate  nerve,)  teeth  lanceolate-subulate-pointed,  upper  pair  shorter,  or  sub- 
equal  ;  corolla  tube  rather  more  than  twice  the  length  of  the  calyx,  pubescent 
with  long  silky  hairs ;  banner  large  straight  ovate  limb  longer  than  the  narrow 
oblong  wings,  and  both  ochroleucus  or  whitish  ;  keel  very  short  abruptly  acute 
point,  subincurved,  deep  purple  or  varying  to  indigo  blue.  Pistil  clavate,  point 
incurved  above,  beak  retrorse. 
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Damp,  sandy  or  springy  and  somewhat  half  shady  places ;  Cisco,  altitude 
6,000  feet,  Sierra  Nevada  mountains.    July  6tb,  1870. 

Soiidago  elongataf  var.  microcepkalat  Kellogg. 

Stem  subglabrous  below,  pubescent  with  white  jointed  or  frosty  hairs  above, 
strict,  somewhat  obtusely  angled  by  the  decurreut  strongly  3-nerved  midrib  of 
the  expanded  base  of  the  leaves,  3  to  5  feet  high  ;  racemose  branches  erect,  at 
length  somewhat  recurved,  and  subsecund,  forming  a  dense,  large,  broadly 
pyramidal  panicle  (6  by  8  inches  or  so,)  leafy,  with  the  reduced  lance-linear 
leaves  intermixed  at  the  base. 

Middle  and  upper  cauline  lanceolate  acute  or  subacuminate,  cuneate  base  3- 
nerved,  sessile,  subaraplexicaule,  strongly  triplinerved  above,  these  and  midrib 
sharply  prominent  below ;  lateral  nerves  of  the  base  obscure  finely  reticulate 
veined,  to  the  unaided  eye,  more  manifest  by  transmitted  light,  subglabrous 
above  and  below,  sparsely  scabrous  pubescent  along  the  veins  and  midrib ;  mar- 
gins densely  incur ved-ciliolate  scabrous,  doubly  serrate,  alternate  or  interrupted 
teeth  long  narrow,  or  lobe-toothed,  teeth  subulate  pointed  with  a  callous  mucro, 
short  apex  and  longer  base  entire,  upper  surface  slightly  shagreen  roughened, 
racemose  branches  pubescent,  pedicels  minutely  scabrous-pubescent,  bracts  and 
bracteoles  filiform  subulate  ;  heads  very  small,  rays  exsert  but  verging  to  invisi- 
ble ;  iavolucre  scales  15  to  22  or  more,  exterior  shorter  subulate  acute,  interior 
linear  subacute,  minutely  pubescent  on  the  buck,  ciliate  pubescent  at  the  tip, 
scarioos  margins  laciniated,  colored  (yellowish),  often  a  few  conspicuous  teeth  at 
the  apex  ;  rays  15  to  16 ;  disk  florets  9  to  10,  achenia  pubescent,  disk  pappus 
about  the  length  of  the  forests,  or  about  twice  as  long  as  the  achenia ;  receptacle 
alveolate,  naked. 
Found  at  Webb's  Landing,  Island  of  San  Joaquin  River,  late  in  fall  of  1872. 
TripHnerva,  section  Soiidago. — As  the  relative  number  of  parts,  etc.,  are 
not  given  in  descriptions  of  S.  elongala  and  some  of  its  allies,  as  S.  serotina,  S. 
Canadensis^  S,  gigantea,  etc.,  it  was  deemed  best  to  give  ample  details,  if  need 
be,  for  comparison  or  amendment.    Although  placed  under  S.^elongaia  (Nutt.) 
it  is  by  no  means  "  obscurely  iriplinerved,"  for  the  triple  nerves  and  midrib  are 
conspicuously  and  sharply  prominent  beneath  ;  the  expanding  base  of  the  mid- 
rib is  strongly  3-ncrved  and  thence  decurrent  along  the  stem  ;  heads  remarkably 
small  (little  more  than  a  line  in  diameter,)  for  such  a  large  and  vigorous  plant ; 
involucral  scales  more  than  20  (15  to  22) ;  rays  numerous,  exsert  but  indis- 
tinct, except  by  careful  inspection ;  or  in  general,  the  exceeding  number  of 
parts,  though  common  to  all,  attain  to  the  rank  of  distinctive  characteristics 
where  disparity  is  so  great ;  added  to  special  points,  it  is  thought  to  entitle  it 
to  the  consideration,  at  least,  of  a  variety.    It  is  hoped  some  simpler  and  more 
generous  revision  may  be  adopted,  which  will  include  all  these  in  one,  with  due 
recognition  of  sub-species  and  varieties. 

Erigeron  discoidea,  Kellogg. 

Stem  strict,  sulcate-striate,  hirsute-pubescent  throughout,  branches  erect, 
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densely  raoemose-paDicolate  into  an  oblong  pyramidal  top,  leafy  throagfaont,  2 
to  3  feet  high.  Leaves  obloog-spatulate^aoeate,  sessile  or  with  a  short  winged 
petiole,  obscurely  triplinerved^  above,  3-nerved,  decarrent  parallel  with  the  mid- 
rib at  the  base,  sab-clasping,  lower  cauline  pinnately-lobed,  pinnatifid-toothed 
above,  lobes  and  teeth  snbulate-macronate  with  a  callous  point,  mai^ins  pnbes- 
.cently-ciliate,  hirsute  below,  pubescent  above,  upper  leaves  successively  reduced 
to  lance-linear,  linear,  and  final  filiform  bracts ;  lamina  thin,  flaccid  ;  involucral 
scales  in  2  to  3  series,  linear-lanceolate  acuminate  vei7  attenuate,  hirsute  on  the 
back,  inner  series  with  scarious  margins,  minutely  laciniate-toothed,  shorter  thao 
the  white  pappus ;  rayless,  nodding  before  expansion,  at  length  erect ;  florets 
4  to  5-toothed,  tube  filiform,  throat  and  border  campanulate,  lobes  lanceolate 
acute  recurve-spreading,  often  stipitate-glandular,  as  also  the  tube  ;  stamens  and 
style  somewhat  ezsert,  about  as  long  as  the  pappus ;  achenia  sparsely  pubescent 
and  glandular  chiefly  above,  those  of  persistent  florets,  both  pistiliform  and 
stamen iferous  but  abortive,  densely  clothed  with  pappilose  glands,  short-stipi- 
tate  callous  base,  or  neck  and  base  constricted  compressed,  oval-oblong  slightly 
broader  above,  white  scabrous  pappus  simple ;  receptacle  scrobiculate,  naked 
at  length  produced  into  sharpened  points. 

Found  on  an  island  of  the  San  Joaquin  River,  Webb's  Landing,  late  in 
autumn  of  1872.  At  first  it  was  thought  to  be  a  variety  of  E.  Canadensis^  but 
a  more  thorough  examination  seems  to  warrant  a  new  species.  Heads  evidently 
htrrmaphrodite,  the  central  florets  masculine,  this  portion  of  the  receptacle  being 
simply  areolate,  the  outer  florets  feminine  and  fertile;  more  closely  allied  to  E. 
Hvularis,  D.  C.  Prod.,  vol.  5,  p.  288. 

Mr.  Dall  read  and  submitted  the  following  paper  in  behalf  of  the 
author : 

Note  on  the  Scombrocottus  salmoneufl  of  Peters,  and  its 
'   identity  with  Anoplopoma  fimbria.* 

BT  THEODORE  GILL,  M.  D.  PH.  D. 

The  distinguished  zoologist  of  Berlin,  Dr.  Wilhelm  Peters,  has  recently  pub- 
lished a  communication  on  a  supposed  new  generic  type  of  **  Cataphracti,"  from 
Vancouver's  Island,  which  he  has  named  Scombrocottus  salmoneus.  This  form 
was  regarded  as  possessing  the  highest  interest,  on  account  of  a  combination  of 
characters  which  allied  it  to  the  Scombroids,  and  thus  corroborated  Dr.  Giin- 
ther's  views  respecting  the  affinity  between  the  Cataphracti  and  Scombroids  of 
Ouvier. 

It  was  at  once  apparent,  after  a  perusal  of  the  good  description,  that  the  sup- 
4)osed  new  type  was  identical  with  the  form  first  discovered  and  named  by  Pal- 
las, Gadus  fimbria ;  and  subsequently  by  Dr.  Ayres,  Aiioplopoma  merlangus. 
And  it  was  with  special  interest  that  I  also  recalled  the  fact  that  both  its  for- 
mer describers  had  failed  to  perceive  any  resemblance  to  the  Scombroids  (they 

•  Printed  in  adTance,  April  9, 1878. 
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eqnaUy  (kiled,  howevert  in  detecting  the  relations  to  the  Cataphracti),  and  both 
bad  believed  they  could  perceive  a  reaemblance  to  the  Gadoids  ;*  this  was  the 
more  noteworthy,  as  the  later  observer  was  ignorant  of  the  labors  of  his  prede- 
eessor ;  and  it  was  also  with  interest  that  I  perceived  that  Dr.  Peters  bad  like- 
wise been  strnck  with  a  resembhiDce  of  the  same  form  to  the  troat ;  naming  the 
species  S.  salmoneus,  and  describing  it  as  troat-like  (Habitus  forellenahnlich). 
Now  it  is  evident  from  a  study  of  the  anatomy,  that  these  several  forms  are 
very  dissimilar  in  fundamental  characters ;  and  roost  of  them,  at  least,  qaite  dis- 
tantly allied.     A  likeness  which  is  so  ambigaoos  as  to  mislead  persons  eqaally 
fiimillar  with  the  external  appearance  of  the  several  forms,  and  to  lead  to  sach 
disdmilar  resolts,  most  be  of  very  slight  importance.    At  any  rate,  the  affinities 
of  the  form  in  question  (Anoplopoma  fimbria)  with  the  Cataphracti — and  more 
especially  the  Ohiride — are  evident  from  an  examination  of  the  external  and  in- 
ternal structure ;  and  I  am  nnable  to  appreciate  the  likeness  which  others  have 
seen  to  the  cods,  the  mackerels,  or  the  troat. 
The  synonomy  of  the  species  will  now  stand  as  follows : 
Anoplopoma  rai bria.  Gill,  tx  Pallas. 
Gadns  fimbria,  Pall.  Zoog.— Ro88.As.,  Ill,  200, 1831. 
Anoplopoma  merlangos,  Ayres^  Proc.  Gal.  Acad.  N.  S.,  II,  27, 1859. 
Merlacioii  (?)  [fimbria],  Grd,,  Expl.  P.  R  R.,  VIII,  Fishes,  141, 1858. 
Merlncius  [fimbria],  d.  sp.,  GMr.,  Gat.  Fishes,  lY.,  344, 1862. 
Anoplopoma  [fimbria].  Gill,  Proc.  Acad.  N.  S.  Phila.,  1863,  247. 
Scombrocottns  salmonens,  Pet,,  Monatsb.  Pr,  Akad.  Wiss.  Berlin,  1872,  569. 

Mr.  Stearns  read  a  paper,  illustrated  by  drawings,  on  certiun 
Xylophagoos,  or  wood-eating  animals,  referring  especially  to  the 
Teredines  or  ship  worms,  among  the  mollusks,  Limnaria  and  Chelura 
(gribbles)  among  the  crustaceans,  which  occupy  marine  stations, 
and  the  Termites  or  white-ants  among  the  terrestrial  Xylophaga. 
Mr.  Steams  called  the  attention  of  the  Academy  to  the  importance 
of  the  cultivation  of  the  Eucalyptus  marginata^  as  the  wood  of  this 
tree  is  exempt  from  the  attaoks  of  all  the  above  species,  and  there- 
fore particularly  adapted  to  structures  of  wood  for  marine  positions. 

Bescriptioxui  of  New  Species  of  MoUuBoa  from  the  Coast  of 
Alaaka,  with  notes  on  some  rare  formB.t 

BT  W.  H.  DALL,  U.  8.  COAST  SURYBT. 

While  the  final  description  and  thorough  examination  of  the  collections  of 
marine  invertebrates,  made  by  me  on  the  coast  of  oar  new  Territory,  arc  neccs- 
■urily  delayed,  it  seems  desirable  to  pat  on  record  a  few  of  the  more  striking 

*  Dr.  AjTM  noticed  tlie  enlarged  suborbitalB,  Irat  referred  the  genus  near  to  Stlaostedlon 
(Lofioperca  Cut.)  . 

t  Printed  in  adTanoe,  April  9, 1873. 
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facts,  and  to  describe  some  of  the  more  remarkable  forms  which  have  thns  come 
under  my  notice.  I  have  already  given  to  the  Academy  preliminary  descriptions 
of  a  few  of  the  species  which  appear  to  have  been  hitherto  unknown,  and  this 
paper  contains  additional  material  of  the  same  kind,  though  my  time  has  been 
so  mach  engaged  by  other  and  more  preying  duties,  that  a  very  large  amount 
of  work  of  this  kind  still  remains  unfinished. 

In  the  matter  of  distribution  it  has  been  pretty  well  demonstrated  by  our  re- 
searches that  three  faunas  come  together  and  are  more  or  less  intermingled  in  the 
region  between  Unalashka  and  the  Shumagins.  The  Shuroagin  group  of  islands, 
jutting  out  from  the  main  land  and  deflecting  the  coast  cuiTent  more  or  less  to  - 
the  southward  ofif  shore,  acts  toward  the  Oregonian  fauna  (which  1  extend  from 
Monterey  to  the  Shumagins),  as  Cape  Cod  on  the  east  coast  of  North  America 
does  to  the  fauna  which  characterizes  the  coasts  of  the  Middle  and  Southern 
States. 

In  this  group  many  of  the  characteristic  animals  of  the  Oregonian  fauna, 
such  as  Mytiius  califomiciiSf  Purpura  lactucaj  Amphissa  corrugata,  Mara  var- 
iegata  and  Pelricola  carditoides,  attain  their  most  western  limit.  The  Arctic 
fauna  which  characterizes  the  shallow  waters  of  Bering  Sea  and  the  Arctic 
Ocean,  is  well  represented  by  forms  of  Astarte,  Buccinum  glaciale^  cyaneum  and 
cUiatumy  Scaiaria  grdnlandicum^  Cardium  islandicum.  Lacuna  vinda,  several 
species  of  Beta,  Admete  and  Odostomia^  and  many  others  which  pass,  in  most 
cases,  but  little  to  the  eastward.  The  typical  Aleutian  fauna,  which  was  (up 
to  the  commencement  of  our  researches  in  1865)  almost  unknown,  is  character- 
ized here  by  such  species  as  Pecten  ala-ikensis,  Drillia  Kennicoftii,  Rictocyma 
mirabiiis,  Voiuti  Stearyisiiy  Maga^dla  aleutica,  Litcrina  aleutica,  Acmcra  syba- 
riticaj  peramabilis  and  Nacelia  rosea,  Helioiropis  harpa,  and  other  forms  described 
in  this  paper.  Much  remains  to  be  done  in  tracing  the  course  and  characterise 
tics  of  this  fauna  to  the  westward,  which  I  hope  during  the  coming  season  to 
elucidate  to  some  extent.  The  following  species  possess  peculiar  fnterest  as  be- 
ing unlike  the  forms  which  would  be  expected  in  so  high  a  latitude,  and  as  an 
earnest  of  what  may  be  looked  for  in  future  explorations. 

Cancellaria {THgonostoma)  unalashkensis,  n.  s.     PI.  II,  fig.  1. 

Shell  slender,  acute,  of  six  whorls,  with  a  minute,  smooth,  white  nucleus  and 
solid  texture.  Color  whitish  with  traces  of  a  nut-brown  epidermis.  Sculpture 
of  strong  revolving  ribs,  of  which  the  posterior  three  are  crossed  by  rather  strong 
transverse  riblets  which  rise  into  beaded  nodules  on  the  intersections.  The 
whorls  are  turrited  by  the  prominence  of  the  posterior  revolving  rib,  between 
which  and  the  suture  the  transverse  riblets  are  oblique  and  rather  strong.  Three 
of  the  revolving  ridges  are  apparent  on  the  upper  whorls  and  seven  on  the  last 
whorl.  Aperture  about  two-fifths  the  whole  length,  white,  with  a  pink  throat, 
and  the  outward  lip  somewhat  thickened  and  internally  grooved,  corresponding 
with  the  external  ridges,  which  are  also  apparent  on  the  inner  lip.  Canal  short, 
straight,  shallow  and  rather  narrow.  Twj  or  three  plicae  on  the  columella. 
Animal  whitish  with  no  operculum.    Lon.,  0.75  in.;  lat.,  0.3  in.j  defl.  35o, 
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Habitat. — 30  to  60  fathoms  stony  mud  in  Captain's  Harbor,  TJnalashka,  Al- 
eatian  Islands;  three  living  specimens.  Cancellaria  modesta^  Cpr.,  was  also 
found  here,  but  not  in  the  deeper  water. 

Cancellaria  {THgonostoma)  circumcincia,  n.  s.    PI.  II,  fig.  2. 

Shell  similar  in  form  to  the  last,  with  six  whorls,  nucleus  minute  and  nearly 
smooth  ;  thin  and  delicate ;  whorls  sculptured  with  strong  revolving  ridges,  gen- 
erally subequal,  but  with  a  few  more  slender  intercalary  threads ;  turns  gently 
rounded  with  a  very  slight  tendency  to  tabulation  toward  the  posterior  third  of 
the  whorl ;  crossed  by  very  faint  transverse  irregular  riblets,  which  are  most 
evident  on  the  apical  whorls  and  evanescent  on  the  body  whorl,  and  show  a 
slight  tendency  to  granulation  at  the  intersections  only  on  the  first  two  or  three 
whorls.  Color  rose  pink,  strongest  on  the  ridges.  Outer  lip  thin,  delicate,  the 
sculpture  of  the  exterior  showing  through ;  inner  lip  not  thickened ;  columella 
white  with  two  or  three  very  faint  plicae.  Animal  slate  color.  Canal  short  but 
deeper  than  in  the  last  species.    Lon.,  0.82  in.;  lat.,  0.37  in.;  defl.,  40^. 

Habitat. — Popoflf  Strait,  Shumagin  Islands,  in  ten  fathoms  stony  mud  about 
the  reefs. 

Sipho  Hallii,  n.  s.     PL  II,  fig.  3. 

Shell  fusiform,  solid  and  heavy,  of  five  and  a  half  whorls,  the  last  much  the 
largest ;  suture  subcanaliculate,  not  deep,  but  very  distinct ;  whorls  moderately 
convex,  somewhat  appressed  toward  the  suture.  Canal  rather  long,  much  re- 
curved ;  aperture  elongate,  acute  behind ;  inner  lip  much  thickened,  white ; 
outer  lip  hardly  thickened,  posteriorly  waved.  Shell  covered  with  a  yellow- 
brown  epidermis,  with  very  faint  revolving  striae,  crossing  the  slightly  evident 
waved  lines  of  growth. 

Lon.,  1.7  in.;  lat.,  0.8  in.;  lon.  apert.  0.95  in.;  defl.  45°. 

Habitat. — Sanborn  Harbor,  Nagai;  three  dead  specimens,  with  Paguri, 
found  by  Capt.  W.  G.  Hall,  sailing  master  of  the  U.  S.  C.  S.  Schr.  Humboldt, 
to  whom  I  am  indebted  for  many  valuable  additions  to  our  collections. 

This  species  is  smaller  and  more  solid  than  most  of  the  genus,  and  does  not 
resemble  any  of  the  east  coast  species  closely  enough  to  require  a  comparison. 
It  has  a  little  the  aspect  of  a  Campeloma,  in  some  of  its  characters. 

Margarita  vorticiferaj  n.  s.     PI.  II,  fig.  4,  a,  b,  c. 

Shell  depressed,  with  three  flattened,  rapidly  expanding  whorls,  which  have  a 
tendency,  in  old  individuals,  to  overhang  the  suture  anterior  to  them.  The 
upper  surface  is  traversed  by  numerous  slender,  slightly  elevated,  revolving 
threads,  which  are  crossed  by  faint  lines  of  growth.  Outer  edge  of  whorls  sub- 
carinate.  The  basal  surface  is  less  flattened,  but  similarly  sculptured,  except 
that  the  very  wide  and  funnel-shaped  umbilicus  is  destitute  of  revolving  striae, 
and  the  lines  of  growth  are  here  a  little  stronger.  Aperture  excessively  oblique, 
with  the  anterior  angle  much  produced ;  lips  hardly  thickened,  and  but  slightly 
interrupted  at  the  junction  with  the  body  whorl.    Nacre,  salmon-color;  exter- 
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nal  sarface  pinkish  white,  brilliantly  pearly  where  eroded.  Lat.  of  largest  speci- 
men, 0.85  in.;  alt.,  0.5  in.;  defl.  88o>. 

Habitat. — Ilinliuk  Harbor,  Captain's  Bay,  IJnalashka ;  and  larger  specimens 
in  the  Akutan  Pass,  from  ten  to  sixty  fathoms,  on  stony  bottom.  Not  found 
in  the  Sbamagins. 

This  species  is  more  flattened  than  any  species  except  M.  hdicina,  which  it 
somewhat  resembles  in  form,  though  more  carinated,  and  otherwise  widely  dif- 
fering in  character.  It  is  not  allied  to  any  West  American  species  known  to 
me,  thoagh  it  m^y  have  relations  in  some  Japanese  form.  It  is  a  thin  and 
light  ^ell. 

Volutopsis  Beringi,  Midd.»  var.  regular  is,  Dall.    PI.  II,  fig.  6. 

Shell  of  four  whorls,  obtasely  fusiform,  and  with  the  last  whorl  somewhat  in- 
flated. Nucleus  mammillated,  whorls  smooth,  moderately  convex,  with  a  dis- 
tinct, though  not  channelled  suture.  Aperture  eleven-seventeenths  the  length 
of  the  shell,  elongate,  produced  in  front,  with  the  outer  lip  moderately  thickened 
and  the  inner  lip  without  callus.  Canal  almost  straight ;  short,  narrow.  Lon., 
1.8  in.;  lat.,  0.9  in.;  defl.  65^.     Color  white,  or  light  pinkish. 

Habitat. — Unalashka,  to  the  Shumagins ;  rare.  This  form  may  be  a  distinct 
species,  but  I  have  preferred  to  indicate  it  as  a  variety,  for  the  present.  It  dif- 
fers from  the  normal  form  in  being  smooth  and  regular,  without  the  lumps  or 
irregular  ribs  which  are  common  in  the  F.  Beringi ;  it  is  smaller  in  size,  when 
adult,  by  one-half;  it  is  never  of  the  dark  livid  che3tnut  color  which  invariably 
characterizes  V,  Beringi,  The  outer  lip  is  less  patulous,  the  canal  proportion- 
ately narrower,  and  the  aperture  shorter,  compared  with  the  whole  length  of 
the  shell.  Moreover,  the  specimens  are  remarkably  uniform  in  their  charac- 
ters, and  the  V.  Beringi,  though  very  variable  as  a  whole,  is  equally  constant 
in  the  differential  characters  alluded  to.  I  have  come  to  this  conclusion  only 
after  a  careful  examination  of  over  a  hundred  specimens  of  T.  Beringi,  and  a 
good  series  of  this  form.  The  former  is  much  more  common  in  the  localities 
alluded  to. 

In  Bunker's  portion  of  the  Novitales  Conchdogica,  pp.  1-7, 1858,  and  plates 
I  and  II,  a  number  of  species  are  described  and  figured  as  new,  and  stated  to  be 
from  Sitka.  The  references  to  the  plates  are  erroneous  throughout,  as  pointed 
out  by  Dr.  Carpenter,  and  the  names  on  the  plates  da  not  always  agree  with 
those  in  the  text.  Of  the  six  species  described  here,  only  one  is  new.  As  the 
paper  is  not  accessible  to  most  students,  I  here  give  the  corrected  synonymy  of 
the  suppositious  species,  none  of  which  are  found  at  Sitka. 

1.    BucciNUM  GLACiALE,  Stimpsou.    (Mou.  Northern  Buccinums.) 

JTritoniitm  carincUum,  Dkr.,  p.  1,  pi.  2,  f.  3-4.= 
Tritonium  angulosuin,  Mcerch.  (on  plate.) 
TrUonium  moercfiianum,  Dkr.,  p.  2,  pi.  2,  f.  1-2. 
Tritonium  rutilum,  Moerch.,  p.  3,  pi.  1,  f.  5-6. 
Tritonium  romhirgi,  Dkr.,  p.  4,  pi.  2,  f.  5-6. 
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All  these  varieties  of  the  well  known  Buccinum  glaciale,  are  beaatifally  and 
thoroughly  connected  by  the  really  magnificent  series  of  that  species  obtained 
by  us  during  the  season  of  187 1>2,  in  the  Aleutian  Islands.  It  belongs  to  the 
Arctic  fauna. 

2.  Volutopns  Beringi  (Midd..)  A.  Ad. 

Tri'onium  Beringi,  Midd.  Mai.  Ros.  p.  147,  pi.  iii,  f.  5-6. 1849. 
(?  VolvUopsis  ncrvegica,  Ghemn.,  N.  European  seas.) 
Neptunea  castanea,  Moerch.,  p.  7,  pi.  l,  f.  1-2.= 
Neptunea  badia,  Mcerch.  (on  plate.) 

This  species,  if  not  identical  with  the  European  form,  is  a  member  of  the  typi- 
cal Aleutian  fauna. 

3.  Chrysodomus  {Hdiotrcpis)  harpa,  Dall,  ex  Moerch. 
Neptunea  harpa,  Mcerch.,  p.  2,  pi.  1,  f.  3-4. 

This  is  an  Aleutian  species,  found  from  the  Shumagins  to  Unalashka,  but 
everywhere  very  rare. 

It  belongs  to  a  group  characterized  by  thin  sinistral  shells,  with  mammillated 
apices ;  an  operculum  very  small  when  compared  with  the  size  of  the  animal ; 
solitary  ovicapsules  of  hemispherical  form,  attached  by  the  entire  base,  smooth 
above,  and  maturing  only  two  or  three  individuals  to  each  sac,  although  of 
much  greater  size  than  the  ovicapsule  of  any  other  species  of  mollusk  in  the 
region ;  and,  probably,  by  dentition.  This  group  may  take  the  sub-generic 
name  of  Heliotropis,  Our  largest  specimen  exceeded  six  inches  in  length.  Fus- 
us  eontrarius,  of  authors,  of  the  North  European  seas,  may  also  belong  to  this 
group. 

Buccinum  Dalei,  Sby.,  or  a  related  form,  was  found  by  us  at  the  Shumagins. 

Pieurotoma  circhnaia,  n.  s.     PI.  II,  f.  5. 

Shell  slender,  elongate,  covered  with  a  brownish  epidermis ;  whorls  six,  with 
a  single,  sharp,  narrow  carina,  about  the  middle  of  the  whorl,  in  the  upper 
whorls ;  this  carina  does  not  interrupt  the  even  rotundity  of  the  whorls  so  as  to 
produce  any  flattening  of  the  latter,  but  appears  as  if  it  had  been  placed  upon 
the  equator  of  the  whorl,  after  the  latter  had  been  completed.  The  posterior 
surface  of  the  carina  and  that  part  of  the  whorls  behind  it,  are  destitute  of  any 
but  the  most  microscopic  revolving  strise,  though  plainly  marked  by  the  deeply 
notched  lines  of  growth.  The  anterior  surface  of  carina  and  whorls  is  covered 
with  sharp,  revolving  grooves,  with  wider  interspaces,  being  about  twelve  on 
the  body  whorl,  between  the  posterior  edge  of  the  aperture  and  the  carina. 
The  notch  is  deep,  and  about  one-third  of  the  way  from  the  carina  to  the  suture. 
Aperture  and  canal  long  and  narrow ;  outer  lips,  before  the  carina,  efiuse.  Nu- 
cleus, white.    Lon.  3.0  in. ;  lat  1.0  in. ;  defl.  42o. 

Habitat :  Nateekin  Bay,  Captain's  Bay,  Unakshka ;  one  specimen,  dead  on 
beach.' 

This  species  was  at  first  supposed  by  me  to  be  the  adult  form  of  Drillia  Ken' 
nicottU,  Dall,  but  on  comparison,  I  find  them  distinct,  as  the  latter  has  nearly 
as  many  whorls  in  less  than  a  third  of  the  length,  and  the  carina  \b  duplicated 
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in  the  last  whorl.    The  latter  comes  from  the  Shamagins.    The  present  species 
is  one  of  the  peculiar  species  which  combine  to  form  the  Aleutian  fauna. 

Plate  ii,  fi^.  7,  represents  Clathurella  affinU,  Dall,  Am.  Journ.  Conch.,  Vol. 
VIL,  p.  102,  1871,  a  hitherto  unfigured  species  from  Cape  St.  Lucas,  also 
from  San  Miguel  Island,  off  the  southern  coast  of  California,  where  it  was  de- 
tected by  Mr.  Harford. 


Regular  Meeting,  April  7th,  1873. 

President  in  the  Chair. 

Thirty-five  members  present.  , 

Samuel  F.  Reynolds,  Henry  H.  Haight,  and  Samuel  C.  Gray, 
were  elected  resident  members. 

Donations  to  Library :  Washinj^ton  Zones,  1846-1849,  from  the  U.  S.  Naval 
Observatory,  2  vols.  Proc.  de  la  Societie  Malacolojr'ique  de  Belgique,  pp.  83-98, 
1872.  Proc.  Acad.  Natural  Sciences  of  Phila.,  1873,  pp.  1-40.  On  the  Right 
Ascension  of  the  Equatorial  Fundamental  Stars,  etc.,  by  Simon  Newcomb,  from 
U.  S.  Naval  Observatory,  Washington,  D.  0.  Uber  die  Salzseen  des  Westli- 
chen  Tibet,  Allgemeiner  topog.  Erlanterung  Hochasiens ;  von  Hermann  Schla- 
gintweit — Saknulunski.  Supp.  Cat.  Lib.  Co.,  of  Phila.,  Jan.  1873.  Sveriges 
Geologiska,  Undersokning,  parts  42-45,  with  fuur  charts  from  Bureau  Geolo- 
gique  do  Suede.  Select  Plants,  eligible  for  Victorian  industrial  culture,  etc., 
etc.,  by  Mueller,  presented  by  Edward  Bosqui.  Bull,  of  Mus.  of  Comp.  Zoology, 
Vol.  Ill,  No.  6.  Notes  of  an  Ornithological  Reconnoissance  in  Kansas,  etc.,  by 
J.  A.  Allen.  Vol.  Ill,  No.  5,  Fossil  Cophalopods  of  the  Mus.  Comp.  Zool.,  by 
Alpheus  Hyatt.  Proceedings  Boston  Society  Nat.  His.,  Vol.  XV,  Part  I, 
Jan.-Apl.,  1872.  Eng.  and  Mining  Jour.  Am.  Jour.  Science  and  Arts,  Jan., 
Feb.  and  Mch.,  1873.  Am.  Naturalist,  Jan.  and  Feb.,  1873.  Am.  Chemist, 
Dec.  1872.  Overland  Monthly,  Mch.,  1873.  California  Horticulturalist,  Jan., 
Feb.  and  Mch.,  1873.  Monatsbericht  der  Konig.  Preuss.  Akad.  der  Wiss., 
zu  Berlin,  Aug.,  Sept.,  Oct.,  1872.  Review  of  Lyell's  Elements  of  Geology,  by 
John  B.  Perry,  pamph.,8vo.,  1872.  Monographic  des  Chrysoraelides  de  I'Am- 
erique,  par  C.  Stal,  from  the  author.  Forest  Culture  in  its  relation  to  Individual 
Pursuits,  by  F.  Von  Mueller,  pamph.,  8vo.,  i87K  Kingsborough's  Mexican 
Antiquities,  9  vols.,  imp.  folio,  half  Turkey  m(  rocco,  gilt,  presented  by  George 
C.  Ilickox,  Esq. 

Donations  to  the  Museum :  Two  species  of  Crustaceans,  a  large 
snake,  barnacles  (Coronula)^  also  specimen  of  land  shells  (^Buli- 
mus  pallidiorj  Sby.,)  from  George  Davidson.     Skull  of  rorpoise 
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(^LagenorhynchuB  albiroatratua,  Peale,)  caught  by  Captain  Marston 
on  a  voyage  from  Tahiti  (Lat.  13  deg.  N.)  to  San  Francisco,  pre- 
sented by  the  proprietors  of  the  *'  Daily  Alta  California."  Specimens 
of  Lizard,  Scorpions,  Hermit-crab  and  Cuttle-fish  (Decapod)  from 
San  Jos6  del  Cabo,  by  U.  S.  Consul  Gillespie.  Branch  of  Man- 
grove covered  with  oysters  (  Ostrea  conchaphila)  from  Magdalena 
Bay,  Lower  California,  by  Samuel  Hubbard.  Specimen  of  Deer's 
head,  showing  arrested  development  of  the  antlers,  presented  by 
Mr.  C.  D.  Cleveland,  through-  Dr.  Henry  Gibbons.  Specimens 
of  Seormosses  (Algce)  from  San  Pedro,  presented  by  Capt.  Jos.  A. 
Wilson.  Marine  Shells  from  the  Shumagin  Islands,  presented  by 
W.  H.  Dall.  Echinoderms,  Gorgonia,  etc.,  from  Mazatlan,  pre- 
sented by  Henry  Edwards. 

Prof.  Davidson  remarked,  in  connection  with  the  specimens  pre- 
sented by  him,  that  the  smaller  crustaceans  were  caught  at  night  in 
Cape  St.  Lucas  Bay,  Lower  California,  the  sea  at  the  time  being 
white  with  phosphorescence ;  two  individuals  of  this  species  would  light 
up  a  bucket-full  of  water ;  the  phosphorescence  was  particularly  vivid 
at  each  joint  of  their  bodies  ;  the  largest  specimen,  which  is  of  a  dif- 
ferent species,  was  taken  from  the  stomach  of  a  Boneta  caught  off 
the  coast  of  Lower  California,  in  about  lat.  23i*^.  The  snake  and 
the  land  shells  were  from  San  Jos6  del  Cabo,  and  the  specimen  of 
Coronula  were  from  the  back  of  a  green  turtle  from  Maaatlan. 

The  following,  relating  to  the  deer's  head  presented  by  Mr. 
Cleveland,  is  taken  from  a  note  from  that  gentleman,  which  accom- 
panied his  gift : 

"  The  specimen  I  procured  two  miles  from  Tejon  Pass,  San  Ber- 
nardino county.  The  deer  was  killed  within  a  few  miles  of  this  lo- 
cality about  one  year  ago,  and  on  inspection  was  found  to  have  been 
castrated,  in  what  manner  this  was  done  it  is  impossible  to  say. 
The  hunter  who  killed  the  animal  and  from  whom  I  received,  the 
specimen  asserts  that  it  was  an  accident  of  combat.  The  physio- 
logical connection  which  exists  between  the  testes  and  the  develop- 
ment of  the  antlers  is  here  *  *  set  forth.  *  *  The  deer 
when  killed  was  thought  to  be  five  or  six  years  old.  It  suflFered  a 
rude  castration  doubtless  about  the  time  the  horns  commenced  to 
grow  and  "  as  a  result  of  the  injury,  "  we  find  the  antlers  in  their 
present  abortive  stage  of  development." 
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Bemarks  on  the  Death  of  Prof.  John  Torrey. 

BT  W.  H.  DALL. 

Prof^  John  Torrey,  well  koown  throughout  the  world  for  his  attainments  in 
botany  and  chemistry,  the  most  eminent  man  of  scienoe  in  New  York,  and  one 
of  the  most  eminent  in  America,  died  in  the  city  of  New  York  on  the  tenth  of 
March,  at  the  age  of  seventy-seven. 

Born  in  New  York  in  the  year  1796,  and  connected,  from  his  boyhood  to  the 
present  time,  with  all  persons  or  institutions  in  his  native  place,  whose  aims  in- 
cluded the  advancement  of  science  and  learning ;  his  earliest  work  was  the  pre- 
paration of  a  flora  of  Manhattan  Island,  especially  the  portion  immediately 
about  the  suburbs  of  old  New  York,  a  region  which  he  lived  to  see  covered  with 
stately  structures  of  brick  and  stone. 

Taking  his  medical  degree  in  1818,  he  occupied  his  leisure  in  the  preparation 
of  botanical  matter  in  relation  to  the  Northern  States  of  the  Union,  east  of  the 
the  Mississippi  River.  His  publications  on  this  subject,  during  the  six  years 
succeeding,  insured  him  a  high  rank  among  the  more  eminent  students  of 
botany. 

Shortly  after  his  marrisge  in  1824,  he  was  called  to  the  professorship  of 
chemistry  at  West  Point ;  in  1827  he  accepted  the  chair  of  chemistry  and  bot- 
any in  the  College  of  Physicians  and  Surgeons  of  New  York,  and  a  few  years 
later  a  similar  position  at  Princeton  Collie.  About  the  year  1853,  at  the  ur- 
gent solicitation  of  the  Secretary  of  the  Treasury,  he  was  prevailed  upon  to  take 
charge  of  the  United  States  Assay  Office,  in  which  he  labored  up  to  the  time  of 
his  death.  During  this  period  be  was  also  a  trustee  of  Columbia  College,  to 
which  the  medical  school  had  been  annexed,  and  to  him  the  college  owes,  beside 
many  years  of  earnest  study  and  work,  the  priceless  gift  of  his  superb  botanical 
collection  and  library. 

Up  to  the  day  before  his  death  he  was  at  his  post,  signing  the  daily  reports 
of  the  Assay  Office,  and  then  calmly  and  peacefully  passed  away  to  his  rest  so 
well  earned.  While  devoting  his  days  to  chemistry,  in  which  he  attained  a  high 
rank,  thus  securing  that  maintenance  for  which  most  scientific  students  are 
obliged  to  struggle  so  painfully,  Botany  was  the  mistress  of  his  heart,  to  which 
his  leisure  and  his  evenings  were  devoted,  so  that  it  is  said  that  even  a  few 
weeks  before  his  death,  his  light  could  be  seen  till  nearly  midnight  in  the  herb- 
arium of  Columbia  College. 

His  writings  are  to  be  found  in  the  transactions  of  nearly  every  scientific  as- 
sociation of  America,  and  among  them  we  may  especially  enumerate  the  Report 
on  the  plants  collected  by  Dr.  James,  on  Long's  Expedition,  on  the  plants  col- 
lected by  Wright  in  Texas,  and  by  Fremont  in  California,  the  Flora  of  the 
State  of  New  York,  and  his  unfinished  Flora  of  North  America ;  while  his  as- 
sistance had  been  secured  in  the  preparation  of  the  Manual  of  California  Botany, 
DOW  in  press  by  the  Geological  Survey  of  this  State. 

Dr.  Torrey  twice  visited  California,  once  io  1865  and  riiore  lately  in  1872, 
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and  on  both  occasions  was  present  at  the  meetings  of  this  Academy,  in  whose 
welfare  he  took  an  earnest  interest. 

While  he  was  most  widely  known  by  the  published  results  of  his  scientific  re- 
searches, the  most  precious  memory  which  he  has  left  to  those  who  were  fortun- 
ate enonc^h  to  know  him  personally,  is  that  of  a  man  simple  in  his  tastes  and 
manners,  cordial  and  earnest  in  his  efforts  to  assist  all  who  might  seek  his  aid  or 
counsel,  with  the  keenest  sense  of  honor  and  justice,  and  with  a  tender,  generous 
and  open  heart.  No  man  was  ever  more  widely  beloved.  No  man  had  ever  a 
juster  cluim  to  the  esteem -and  affection  of  all  who  knew  biro.  He  has  left  be- 
hind him  an  enduring  record  of  faithful,  earnest  and 'Successful  work,  and  a  spot- 
less and  honorable  name. 

Mr.  Dall  moved  that  the  Chair  appoint  a  committee  to  draw  up 
suitable  resolutions  expressing  the  Academy's  sense  of  t£e  loss 
which  science  and  humanity  have  sustained  in  the  death  of  Dr. 
Torrey,  a  copy  to  be  forwarded  by  the  Secretary  to  the  family  of 
the  deceased. 

Dr.  Henry  Gibbons  also  briefly  alluded  to  the  estimable  character 
and  important  services  of  the  deceased,  and  the  loss  which  science 
and  humanity  had  sustained  by  his  death. 

The  president  appointed  Messrs.  Stearns,  Dall  and  John  Hewston, 
Jr.,  as  a  committee  on  resolutions,  as  suggested  by  Mr.  Dall. 

Professor  Davidson  read  a  paper  giving  in  detail  the  results  of 
bis  examinations  for  determining  the  geographical  position  of  the 
Transit  of  Venus  Station  at  San  Jose  del  Cabo,  Lower  California, 
occupied  by  the  French  Astronomer,  M.  Chappe  d'Auteroche,  in 
1769. 

No  information  beyond  the  meagre  details  given  in  M.  Cassini's 
account  could  be  obtained  in  Europe,  although  personal  efforts  had 
been  made  last  season  in  Paris  by  Prof.  J.  E.  Hilgard  of  the  Coast 
Survey.  M.  Chappe  died  from  a  prevailing  epidemic  soon  after 
observing  the  transit  of  Venus,  and  one  of  his  assistants  also  died, 
80  that  his  note  books  were  doubtless  defective  in  detail,  and  no 
plans  of  the  building  or  of  the  locality  have  been  given  in  the  pub* 
lished  account.  The  evident  accuracy  of  his  observations  of  the 
phenomenon,  and  his  known  skill  as  an  observer,  warranted  the 
present  undertaking  by  the  Coast  Survey  to  render  his  results  of 
practical  value  in  the  discussion  of  the  sun's  parallax. 

In  Cassini's  record  it  is  incidentally  mentioned  that  ^Hhe  Mission. 
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of  S^n  Jose  is  situated  about  one  league  from  the  coast,  upon  a  little 
river  which  empties  into  the  Vermillion  Sea,"  p.  112  ;  and  also  that 
the  final  latitude  adopted,  "established  very  accurately,"  (although 
the  two  determinations  difier  3r,5)  was  23°  03'  20'^  In  the 
detailed  description  of  mounting  the  instruments,  their  position  is 
placed  within  the  walls  of  a  "large  granary"  from  which  he  removed 
the  roof ;  and  "  pedestals  of  masonry  "  were  erected  upon  which  to 
place  the  instruments.  The  relation  of  thiff  granary  to  the  church 
is  never  referred  to,  nor  when  the  church  was  built,  its  character, 
or  even  on  which  bank  of  the  river. 

Upon  my  arrival  at  San  Jos^  del  Cabo,  in  March,  I  learned 
there  had  been  no  less  than  four  buildings  and  locations  of  the 
church  known  by  the  above  name,  from  the  erection  of  the  first  in 
1728  or  1730 — for  authorities  difiered  even  in  the  date  of  the  foun- 
dation. Nor  could  the  dates  of  the  changes  be  ascertained,  as  the 
.  records  of  the  church  had  been  carried  away. 

The  first  was  the  "  Mission  Viejo,"  about  five  miles  from  the 
shore  of  the  bay,  and  the  location  of  whose  site  was  visited.  The 
present  occupant  of  the  house  stated  that  he  had  found  the  found- 
ations of  the  church  and  granary  thirty-five  years  ago,  when  he 
built  the  present  houses.  The  second  was  the  "  Mission,"  reported 
near  the  present  cemetery  and  not  half  a  mile  from  the  bay.  The 
third  and  fourth  locations  are  identical  and  in  the  present  town  of 
San  Jos^  del  Cabo,  erroneously  designated  as  Salatea  on  the  Eng- 
lish charts.  (Sal&te  is  the  rancho  three  miles  westward  of  the  town.) 
I  was  satisfied  that  neither  the  first  nor  second  locations  was  the 
Transit  of  Venus  Station,  both  from  a  study  of  the  ground  and  the 
latitudes.  From  the  present  priest,  an  uneducated  Indian,  but  one 
item  of  value  was  gathered  ;  he  pointed  out  the  foundations  of  the 
third  church  and  the  traditional  position  of  the  granary  always  at- 
tached or  adjacent  thereto.  Both  were  much  smaller  than  the 
present  edifice. 

Sifting  this  evidence  and  studying  the  topography  of  the  site  and 
the  requirements  of  the  problem,  I  became  satisfied  that  the  Venus  ' 
Station  was  near  the  present  church.  I  traced  the  old  foundations 
to  their  limit  on  the  north  side  of  the  church ;  but  the  present  church 
covers  the  greater  part  of  them.  The  foundations  of  the  old  gran- 
ary lie  to  the  southeast  of  the  present  sacristy,  and  between  it  and 
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Hall,  which  is  twenty-four  feet  distant  and  on  the  line  of  the 
^rfec^,  they  have  been  covered  with  debris  to  bring  the  surface  of 
the  ground  to  the  level  of  the  top  of  the  wall.    I  think  it  is  safe  to 
aay  that  the  position  of  M.  Chappe*s  instruments  has  been  recovered 
within  a  space  of  twenty  feet  square.     This  has  been  referred  to 
ttie  southeast  comer  of  the  present  church,  which  was  included  in 
the  scheme  of  triangiilation  to  connect  it  with  the  astronomical  sta- 
tion near  the  present  landmg.     The  ^'Mission  Yiejo"  and  the  cem- 
etery were  also  included  in  the  scheme. 

The  geographical  position  of  the  astronomical  station  had  been 
been  determined  under  my  directions  by  Mr.  W.  Eimbeck,  of  the 
XI.  S.  Coast  Survey,  about  a  fortnight  before  my  arrival.  The 
lon^tude  is  determined  by  the  transmission  of  twenty-four  chrono- 
meters &om  and  to  San  Biego,  which  had  been  connected  with  San 
Francisco  by  telegraph.  The  latitude  was  detennined  by  the  zenith 
telescope  method  of  the  Coast  Survey. 

Thus  after  an  interval  of  one  hundred  and  four  years,  we  have 
been  able  to  make  available  the  observations  of  one  who  gave  his 
life  a  sacrifice  to  scientific  pursuits. 

Of  the  position  of  Velasquez's  station  for  observing  the  same 
phenomenon  at  the  ^^rillage  of  Santa  Anna,  a  position  which  is  not 
{daced  on  the  charts,"  I  could  gather  no  clew  whatever.  In  en- 
deavoring to  reconcile  the  two  disjointed  remarks  of  Cassini  (pp.  43 
and  112),  it  would  appear  to  have  been  at  some  rancho  on  the 
shores  of  Cendvo  Bay,  about  thirty  leagues  northward  and  eastward 
of  San  Jose  del  Cabo,  following  the  coast  line. 

A  search  of  the  archives  at  Madrid  last  season  had  failed  to  elicit 
any  knowledge  of -Velasquez's  records  or  report. 

Mr.  Steams  referred  to  the  valuable  and  acceptable  present  of 
Mr.  Hickox  as  an  important  acquisition  to  the  Academy's  library, 
and  on  motion,  a  special  vote  of  thanks  was  unanimously  tendered  to 
that  gentleman  for  this  very  handsome  gift. 

Mr.  Gutzkow  read  the  following,  describing  a  new  process  for 
the  extraction  of  Boracic  acid,  and  illustrating  by  a  working  model 
the  metiiod  pursued  by  hun. 
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A  New  Process  for  the  Eztraotion  of  Boraoio  Acid. 

BY  F.  GUTZEOW. 

I  b^  to  bring  to  the  DOtioe  of  the  Academy  a  process  for  the  working  of 
Borate  of  lime,  which,  besides  that  I  consider  it  to  have  some  claims  as  to  prao- 
ticability,  presents  also  some  scientific  points,  which  may  be  sufficiently  interest- 
ing to  some  of  the  members  as  to  warrant  me  in  drawing  their  attention  thereto. 

The  Academy  has  already  been  made  aware  before  of  the  fact,  that  in  the 
State  of  Nevada,  lately,  large  masses  of  borate  of  lime  have  been  discovered  in 
difl&rent  places  in  Churchill,  Esmeralda  and  other  counties.  It  is  interesting^ 
because  boracic  acid  is  by  no  means  very  profusely  distributed  on  the  earth's 
surface,  and  borate  of  lime  in  particular  has,  until  now,  only  been  found  near 
the  celebrated  nitrate  of  soda  deposits  of  Iquiqui  in  South  America,  l^he  min- 
eral found  in  Nevada  is  the  same  as  the  South  American.  It  is  not  the  tnie 
borate  of  lime,  but  the  boronatrocalcite,  a  combination  of  borate  of  soda  with 
borate  of  lime.    An  analysis  made  by  myself  gave,  in  round  numbers : 

42  Boracic  acid, 

8  Soda, 
13  Lime, 
37  Water. 

There  appears  to  be  some  difference  in  the  impurities  found  with  it  In  Ne- 
vada they  appear  to  be  principally  clay,  while  in  South  America  gypsum  is 
always  more  or  less  found  intermixed. 

Owing  to  those  impurities,  there  have  been  experienced  some  difficulties  in 
working  the  mineral  in  England  and  France;  but  still  more  has  the  expectation 
that  the  South  American  borate  of  lime  would  give  a  prolific  source  of  borax 
been  reduced  by  the  circumstance,  that  the  shipments  from  Iquiqui  turned  out 
to  be  of  very  unequal  nature  as  to  quality,  which  with  the  difficulty  of  ascertfun- 
ing  the  true  proportion  of  boracic  acid  by  an  easy  assay,  rather  demoralized  the 
market  for  the  substance  in  question. 

In  this  country  the  process  used  for  working  it  consists  in  a  kind  of  concen- 
trating operation,  by  which,  with  an  enormous  loss  in  substance,  the  borate  of 
lime  is  freed  from  the  impurities.  Then  it  is  boiled  with  a  solution  of  carbonate 
of  soda,  and  the  solutions  obtained  worked  for  a  crude  borax,  to  be  refined  after- 
ward by  recrystallization.  This  process  has  several  important  drawbacks.  In 
the  first  place,  the  high  price  of  soda  on  this  coast  interferes  seriously.  Al- 
though the  State  of  Nevada  possesses  large  deposits  of  crude  soda,  it  becomes 
80  dear  by  the  high  cost  of  transportation,  that  in  this  city  it  is  about  as  ad- 
vantageous to  employ  the  English  sal-soda,  which  is,  besides,  a  much  purer  ar- 
ticle. Furthermore,  the  decomposition  of  the  borate  of  lime  is  not  complete  by 
soda,  and  the  residue  will  always  contain  some  undecompoeed  mineral,  unless  a 
very  large  quantity  of  water  is  used.  As  the  borate  of  lime  is  not  insoluble  in 
water,  it  is  possible  to  extract  by  water  alone  all  traces  of  the  mineral;  but  on 
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the  large  scale  this  i^  of  course,  not  feasible.  Id  the  third  place,  the  clay 
mixed  with  the  mineral,  and  the  carbonate  of  lime  formed  by  the  soda,  make  the 
residiie  extremely  bulky.  It  takes  a  long  time  to  make  it  settle  into  a  pulp  of 
some  reasonable  thickness ;  therefore  several  washings  are  required  to  wash  the 
absorbed  borax-solution  out,  thus  yielding  weak  solutions  which  have  to  be 
worked  up  and  concentrated. 

In  view  of  these  facts  I  thought  it  advisable  to  devise  a  better  process  than 
the  one  described. 

My  process  is  based  upon  the  volatilization  of  boracic  acid  by  water  vapors; 
a  fact  which  nature  itself  proves,  by  furnishing  in  that  way  all  the  boracic  acid 
manufactured  in  Tuscany.  But  by  my  own  experiments  I  discovered  that  that 
volatilization  can  be  made  complete,  that  is,  that  a  given  quantity  of  boracic 
acid  can  be  completely  volatilized  by  steam  alone. 

The  plainest  experiment  which  laid  the  foundation  to  my  process  is  this  :  To 
melt  in  a  platinum  tirucible  some  boracic  acid  into  a  glass,  weigh  the  crucible* 
with  contents,  and  conduct  steam  by  a  brass  tube  into  the  crucible  while  the 
latter  is  heated  to  redness.  By  weighing  from  time  to  time,  the  progress  of  vol- 
atilization may  be  observed.  After  two  hours  continuing  the  experiment,  more 
or  less,  the  crucible  will  be  found  entirely  empty.  Other  experiments  by  which 
I  suspended  a  weighed  platiDum  wire,  on  to  which  a  pearl  of  boracic  acid  was 
molten,  in  an  iron  gas-pipe,  and  conducted  steam  of  difierent  temperature  through 
that  apparatus,  showed  that  the  speed  of  the  volatilization  is  entirely  depending 
on  the  temperature  of  the  steam.  Steam  of  21 2°  F.,  is  not  capable  of  removing 
more  than  traces,  unless  the  reaction  is  allowed  to  continue  for  a  very  long  time. 
If  the  gas  pipe  surrounding  the  boracic  acid  pearl  is  however,  heated  to  redness, 
the  volatilization  is  most  rapid. 

The  rather  surprising  fact  that  the  steam  of  21 2o  F.  has  so  little  power  for 
the  purpose,  caused  me  to  experiment  on  some  statements  made  by  Henry  Rose, 
the  celebrated  chemist  to  whom  we  are  mostly  indebted  for  our  knowledge  of 
the  element  Boron  and  its  combinations.  Rose  states  that  it  is  not  possible  to 
concentrate  a  solution  containing  free  bofacic  acid  without  loss  of  substance. 
I  found  this  correct  when  the  solution  is  evaporated  in  an  open  dish,  but  not  so 
when  the  concentration  takes  place  in  a  glass  flask.  On  concentrating  a  quite 
concentrated  solution  of  boracic  acid  in  a  glass  flask  over  a  moderate  fire,  I 
never  could  condense  more  boracic  acid  than  the  mechanical  carrying  ofi*  by  the 
vapors  would  account  for,  that  is  a  trace.  In  an  open  dish,  however,  in  the 
progress  of  concentration,  a  ring  of  boracic  acid  separated  on  the  dish,  which 
boracic  acid  is  heated  mach  more  than  the  solution  and  is  exposed  to  the  action 
of  the  steam  rising  from  the  liquid.    In  that  case  a  volatilization  takes  place. 

Having  found  out  that  superheated  steam  is  much  more  powerful  in  carrying 
off  boracic  acid  than  steam  of  21 2°  F.,  it  was  easy  to  conclude  that  the  con- 
densation of  the  volatilized  boracic  acid  could  not  present  great  difficulties.  The 
boracic  acid  volatilized  in  the  apparatus  described  before,  that  is,  in  a  heated 
iron  pipe,  was  found  condensed  in  the  colder  portion  of  the  pipe.  By  regulating 
the  length  and  temperature  of  the  pipe,  the  fact  resulted  that  the  steam  could 
be  deprived  nearly  entirely  of  its  percentage  in  boracic  acid. 
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From  these  facts  the  following  process  of  working  borate  of  lime  suggested 
itself:       ' 

The  borate  of  lime  can  be  nsed  as  found  on  the  borax  marshes,  or  more  or 
less  purified  if  it  has  to  be  transported  some  distance.  It  is  placed  into  a  lead- 
lined,  shallow  pan,  covered  with  half  the  weight  of  water,  and  allowed  to  stand 
for  a  day,  or  longer,  in  order  to  allow  the  lumps  to  dissolve.  Then  from  one- 
quarter  to  one-half  the  weight  of  sulphuric  acid  is  added  and  the  whole  well 
stirred  into  a  stifif  pulp,  which  is  taken  out  and  thrown  in  a  heap.  After  some 
days  the  mess  has  become  hard,  as  the  gypsum  formed  commences  to  set.  With 
this  first  operation  the  mass  is  ready  for  the  second  operation — the  distilling 
with  steura.  It  is  done  in  an  iron  retort  with  an  arrangement  for  heating  it. 
An  ordinary  gas  pipe,  1 2  feet  by  I  ^  feet,  would  answer  very  well.  It  ought 
to  stand  in  an  upright  position,  in  order  to  facilitate  the  charging  and  discharg- 
ing, as  also  to  cause  an  equal  action  of  the  steam.  AVhen  the  pipe  is  sufficiently 
lieated  that  no  condensation  of  steam  can  take  place,  steam  is  admitted.  It  be- 
comes superheated  within  the  retort  and  carries  along  the  boracic  acid,  leaving 
a  porous  mass  of  gypsum,  etc.,  which,  when  the  operation  is  continued  sufficiently 
long,  will  be  found  entirely  free  from  boracic  acid.  It  has  been  mentioned  be- 
fore that  the  rapidity  of  the  action  depends  only  on  the  heat  employed.  If  the 
temperature  of  the  retort  is  near  the  red  heat,  from  one  to  two  hours  will  suffice 
to  finish  the  operation  in  the  lower  part  of  the  retort.  At  a  temperature  of  only 
say  400^  F.,  which  is  very  easily  reached  within  the  retort,  about  four  hours 
will  be  required. 

The  details  of  the  apparatus  which  allows  a  continuous  working,  and  by  with- 
drawing only  half  the  contents  every  few  hours,  allows  the  mass  to  be  exposed 
twice  as  long,  that  is  eight  hours,  to  the  action  of  the  steam,  I  will  omit  here. 

•The  steam  which  leaves  the  retort  is  highly  charged  with  boracic  acid.  It 
can  be  made  to  absorb  not  less  than  the  fourth  part  of  its  weight  of  the  hydrated 
boracic  acid.  From  the  retort  it  passes  into  a  brick  or  lead-lined  wooden 
chamber  where  most  of  the  hydrate  of  boracic  acid  will  deposit  Thence  it 
passes  another  chamber,  or  better,  a  long  flue  provided  with  some  metal  grating, 
before  it  escapes  into  the  atmosphere.  Also  a  worm  condenser  can  be  used,  and 
with  it  a  strong  solution  of  boracic  acid  will  result.  It  may  also  pass  through 
a  coil  of  lead  or  other  metal,  which  utilizes  the  waste  heat.  There  are  numerous 
devices  to  remove,  by  partial  condensing,  the  last  traces  of  boracic  acid  if 
desired. 

Most  of  the  boracic  acid  is,  however,  found  in  the  first  chamber,  as  hydrate. 
BO3  -|-  3  HO,  and  can  be  from  time  to  time  removed.  It  can  be  easily  melted 
into  a  glass,  taking  care  to  condense  the  fumes  during  melting,  and  is  then  ab- 
solutely pure.  In  the  state  as  found  in  the  chamber,  it  may  contain  a  little 
sulphuric  acid,  but  by  admixture  of  some  coke  or  charcoal  with  the  top  layer  in 
the  retort,  the  sulphurous  acid  can  be  entirely  converted  into  sulphurous  gas, 
which  escapes  uncondensed  from  the  chambers.  There  is  no  other  substance 
present  to  interfere  with  the  purity  of  the  product  obtained.  In  a  mechanical 
way  nothing  can  go  over,  as  the  mass  within  the  retort  gets  all  glazed  over  by 
boracic  acid. 
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The  advantages  of  the  process  are,  that  with  very  little  labor  in  one  single 
and  short  operation,  the  mineral  can  be  exhausted.  There  are  no  rich  residues 
left  to  be  worked  over  nor  liquors  to  be  concentrated,  which  makes  the  lixiviat- 
ing process  so  complicated.  Besides,  the  boracic  acid,  and  particularly  the  bor- 
acic  acid  glass,  can  bear  the  high  cost  of  transportation  from  the  borax  marshes 
much  better  than  the  borax  or  the  borate  of  lime.  To  bring  one  pound  of  borax 
from  the  marshes  to  the  market,  that  is,  New  York  or  European  ports,  costs 
now  from  six  to  seven  ants.  To  transport  the  molten  boracic  acid,  which  gives 
three  pounds  of  borax  nearly,  would  reduce  the  cost  for  one  pound  of  borax 
by  two-tl»i»'dj». 


Regular  Meeting,  April  21, 1873. 
President  in  the  Chair. 

Forty  members  present. 

J.  B,  Cox,  Frank  F.  Taylor,  Charles  B.  Brigham  and  D.  S. 
Hutchinson  were  elected  resident  members. 

The  name  of  Mr.  S.  B.  Boswell,  elected  resident  member  on  the 
sixth  of  January,  was  transferred  to  the  list  of  life  members,  he  hav- 
ing paid  the  required  fee. 

Donations  to  Library :  Proceedings  of  Agassiz  Institute,  pp.  25- 
48.  Overland  Monthly,  May,  1873.  Bacon  &  Company  pre- 
sented a  Hand-stamp. 

Donations  to  Museum  :  Fossil  shells  from  Santa  Rosa  Island  by 
W.  G.  Blunt.  Tooth  of  Elephas  from  Scalchet  Head,  Puget  Sound, 
also  Elk  horn  wedge  from  same  place,  found  near  the  preceding 
specimen,  at  the  foot  of  a  blufiF  250  feet  high,  presented  by  J.  S. 
Lawson  of  U.  S.  Coast  Survey.  Fossil  moUusks  from  near  Mount 
St.  Helena,  by  Col.  C.  L.  Bulkeley.  Egg  of  a  species  of  Ksh, 
probably  allied  to  the  Rays,  from  Newport  Bay,  fourteen  miles 
south  of  Anaheim,  presented  by  Dr.  David  Taylor.  Portion  of 
tooth  of  Elephas,  supposed  to  have  been  found  near  Sitka,  from  L. 
W.  Ransom.  Specimen  of  saw  of  saw-fish  from  west  coast  of 
Mexico,  presented  by  Adolph  Hartman,  through  Mr.  A.  Cooper. 
Tooth  of  fossil  Elephas  from  Santa  Barbara  Island,  by  W.  G. 
Blunt.  Fossil  barnacles,  found  at  foot  of  gravel  bluff,  forming  west 
bank  of  Salinas  River,  in  T.  21  S.,  R.  9  E.,  about  sixty  miles  south 
of  Salinas  City,  County  of  Monterey,  from  Michael  Deering. 
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IToteB  on  the  Honey-Making  Ant  of  Texas  and  New  Mexico, 
Myrmecocystos  Mexicanus  of  Westwood. 

BT  HENBT  EDWARDS. 

The  natural  history  of  this  very  carioos  species  is  so  little  koown,  that  the 
preseryatioD  of  every  fact  coDDected  with  its  economy  becomes  a  matter  of  con- 
siderable scientific  importance,  and  the  following  observations,  gleaned  from 
Capt.  W.  B.  Pleeson  of  this  city,  who  has  recently  had  an  opportunity  of 
studying  the  ants  in  their  native  haunts,  may,  it  is  hoped,  be  not  without 
interest. 

The  community  appears  to  consist  of  three  distinct  kinds  of  ants,  probably 
of  two  separate  genera,  whose  offices  in  the  general  order  of  the  nest  would 
seem  to  be  entirely  apart  from  each  other,  and  who  perform  the  labor  allotted 
to  them  without  the  least  encroachment  upon  the  duties  of  their  fellows.  The 
larger  number  of  individuals  consists  of  yellow  worker  ants  of  two  kinds,  one 
of  which  of  a  pale  golden  yellow  color,  about  one>third  of  an  inch  in  length, 
acts  as  nurses  and  feeders  of  the  honey-making  kind,  who  do  not  quit  the  interior 
of  the  nest,  ^'their  sole  purpose  being,  apparently,  to  elaborate  a  kind  of  honey, 
which  they  are  said  to  discharge  into  prepared  receptacles,  and  which  constitutes 
the  food  of  the  entire  population.  In  these  honey-secreting  workers  the  abdo- 
men is  distended  into  a  large,  globose,  bladder-like  form,  about  the  size  of  a  pea." 
The  third  variety  of  ant  is  much  larger,  black  in  color,  and  with  very  formid- 
able mandibles.  For  the  purpose  of  better  understanding  the  doings  of  this 
strange  community,  we  will  designate  them  as  follows  : 

No.  1 — Yellow  workers ;  nurses  and  feeders. 

No.  2 — Yellow  workers ;  honey  makers. 

No.  3 — Black  workers ;  guards  and  purveyors. 

The  site  chosen  for  the  nest  is  usually  some  sandy  soil  in  the  neighborhood  of 
shrubs  and  flowers,  and  the  space  occupied  is  about  from  four  to  five  feet  square. 
Unlike  the  nests  of  most  other  ants,  however,  the  surface  of  the  soil  is  usually 
undisturbed,  and  but  for  the  presence  of  the  insects  themselves,  presents  a  very 
different  appearance  from  the  ordinary  communities,  the  ground  having  been 
subject  to  no  disturbance,  and  not  pulverized  and  rendered  loose  as  is  the  case 
with  the  majority  of  species. 

The  black  workers  (No.  3)  surround  the  nest  as  guards  or  sentinels,  and  are 
always  in  a  state  of  great  activity.  They  form  two  lines  of  defence,  moving  dif- 
ferent ways,  their  march  always  being  along  three  sides  of  a  square,  one  column 
moviqg  from  the  SB)  to  the  SW  corners  of  the  fortification,  while  the  other 
proceeds  in  the  opposite  direction.  In  most  of  the  nests  examined  by  Captain 
Fleeson,  the  direction  of  the  nest  was  usually  towards  the  north  ;  the  east,  west 
and  northern  sides  being  surrounded  by  the  soldiers,  while  the  southern  portion 
was  left  open  and  undefended.  In  case  of  any  enemy  approaching  the  encamp- 
ment, a  number  of  the  g^rds  leave  their  station  in  the  line  and  sally  forth  to 
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faee  tlie  intnider,  ralmng  themselves  upon  their  hind  tarsi,  aod  moviDg  their 
aomewbAt  fonmdable'  mandibles  to  and  fro  as  if  in  defiance  of  their  foe.    Spi- 
den,  waspB,  beetles  and  other  insects  are,  if  they  come  too  near  to  the  hive,  at- 
tacked by  them  in  the  most  merciless  manner,  and  the  dead  body  of  the  van- 
qmahed  «  speedily  removed  from  the  neighborhood  of  the  nest,  the  oonqnerers 
marclnng  back  to  resume  their  places  in  the  line  of  defence,  their  object  in 
the  destraction  of  other  insects  being  the  protection  of  their  encampment,  and 
not  the  obtaining  of  food.    While  one  section  of  the  black  workers  is  thos  en- 
gaged as  sentinels,  another  and  still  more  numerous  division  will  be  found  busily 
employed  in  entering  the  quadrangle  by  a  diagonal  line  bearing  NE,  and 
carrying  in  their  mouths  flowers  and  fragments  of  aromatic  leaves  which  they 
deposit  in  the  centre  of  the  square.    A  reference  to  the  accompanying  sketch 
will  give  a  more  clear  understanding  of  their  course;  the  dotted  line  (a)  repre- 
senting the  path  of  this  latter  section,  while  the  mound  of  flowers  and  leaves  is 
marked  (c).    If  the  line  (a)  be  followed  in  a  SW  direction,  it  will  be  found  to 
lead  to  the  trees  and  shrubs  upon  which  another  division  of  the  black  workers 
Is  settled,  engaged  in  biting  off  the  petals  and  leaves  to  be  collected  and  con- 
veyed to  the  nest  by  their  assistants  below.    On  the  west  side  of  the  encamp- 
ment is  a  hale  marked  (d),  leading  down  to  the  interior  of  the  nest,  which  is 
probably  chiefly  intended  for  the  introduction  of  air,  as  in  case  of  any  individu- 
als carrying  their  loads  into  it,  they  immediately  emerge  and  bear  them  to  the 
common  heap,  as  if  conscious  of  having  been  guilty  of  an  error.    A  smaller  hole 
near  to  the  SE  comer  of  the  square,  is  the  only  other  means  by  which 
the  interior  can  be  reached,  and  down  this  aperture,  marked  (b),  the  flowers 
gathered  by  the  black  workers  are  carried  along  the  line  (e),  from  the  heap  in 
the  centre  of  the  square,  by  a  number  of  the  smaller  yellow  workers  (No.  1), 
who,  with  their  weaker  frames  and  less  developed  mouth  organs,  seem  adapted 
far  the  gentler  ofiices  of  nurses  for  the  colony  within.    It  is  remarkable  that  no 
black  ant  is  ever  seen  upon  the  line  (e),  and  no  yellow  one  ever  approaches  the 
line  (a),  each  keeping  his  own  separate  station  and  following  his  given  line  of 
duty  with  a  steadfastness  which  is  as  wonderful  as  it  is  admirable.    By  remov- 
ing the  soil  to  a  depth  of  about  three  feet,  and  tracing  the  course  of  the  galler- 
ies from  the  entrances  (b)  and  (d),  a  small  excavation  is  reached,  across  which  is 
spread  in  the  form  of  a  spider's  web,  a  net  work  of  squares  spun  by  the  insects, 
the  squares  being  about  one-quarter  inch  across,  and  the  ends  of  the  web  fastened 
firmly  to  the  earth  of  the  sides  of  the  hollowed  space  which  forms  the  bottom  of 
the  excavation.    In  each  one  of  the  squares,  supported  by  the  web,  sits  one  of 
the  honey-making  workers,  (No.  2),  apparently  in  the  condition  of  a  prisoner, 
as  it  does  not  appear  that  these  creatures  ever  quit  the  nest.    Indeed  it  would 
be  difficult  for  them  to  do  so,  as  their  abdomens  are  so  swollen  out  by  the  honey 
which  they  contain,  as  to  render  locomotion  a  task  of  dtfiGiculty,  if  not  to  make 
it  utterly  impossible. 

The  workers,  (No.  1),  provide  them  with  a  constant  supply  of  flowers  and 
poHeo,  which,  by  a  process  analogous  to  that  of  the  bee,  they  convert  into  honey. 
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I'he  fact  that  the  remaiDoler  of  t|ie  inliabitants  feed  oo  the  sapply  thus  obtained, 
thoagb  it  is  sarmised,  has  not  been  established  by  actual  observatioo  :  indeed, 
with  reference  to  many  of  the  habits  of  these  creatures,  we  are  at  present  left  in 
total  ignorance,  it  being  a  reasonable  supposition  that,  in  insects  so  remarkable 
in  many  of  their  habits,  other  interesting  facts  have  yet  to  be  brought  to  lig^lit 
respecting  them.  It  would  be  of  great  value  to  learn  the  specific  rank  of  the 
black  workers  (No.  3),  and  to  know  the  sexes  of  the  species  forming  the  com- 
munity, their  season  and  manner  of  pairing,  and  whether  the  honey-makers  are 
themselves  used  as  food,  or  if  they  excrete  their  saccharine  fluid  for  the  Ijonefit 

DIAGRAM   OF   THB   EXTERIOR   OF   TUE    NRST   OF   MTRMKCOCYSTUS   MEXICAN  US. 
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(a)  Path  of  the  flower  gatherers. 
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of  the  inhabitants  in  general,  and  then  proceed  to  distil  more.  I  regret  that  at 
this  time  i  am  only  able  to  bring  before  the  notice  of  the  Academy,  specimens 
of  the  honey-makers  (No.  2),  the  other  members  of  the  community,  except  from 
Captain  Fleeson's  description,  being  qaite  unknown  to  me.  It  is,  however,  my 
bope  that  at  a  future  meeting  I  may  be  enabled  to  exhibit  the  other  varieties, 
and  to  give  some  more  extended  information  upon  this  very  interesting  subject. 
The  honey  is  much  sought  after  by  the  Mexicans,  who  not  only  use  it  as  a  deli- 
cate article  of  food,  but  apply  it  to  bruised  and  swollen  limbs,  ascribing  to  it 
great  healing  properties.  The  species  is  said  to  be  very  abundant  in  the  neigh- 
bourhood of  Santa  Fe,  New  Mexico,  in  which  district  the  observations  of  Gapt. 
Fleeson  were  made. 

On  the  connection  between  the  Atomic  Weights  of  Substances 
and  their  Physiological  Action. 

BT  JAUBS  BLAKE,  M.  D. 

In  a  communication  to  the  Academy  of  Sciences,  of  France,  read  February 
10th,  Messrs.  Rabuteau  and  Ducondray  state  that  the  poisonous  effects  of 
metals  is  greater  as  their  atomic  weights  increase.  Having  been  engaged  for 
many  years  in  experimenting  on  the  physiological  effects  of  organic  compounds, 
I  find  myself  in  possession  of  a  number  of  facts  bearing  directly  on  this  interest- 
ing question.  In  a  paper  read  before  the  Boyal  Society  of  England  in  1841,  I 
stated  that  isomorphons  substances,  when  introduced  directly  into  the  blood, 
produce  analogous  physiological  reactions.  Since  this  time  a  widely  extended 
series  of  experiments  with  these  substances  has  confirmed  the  truth  of  this  fact* 

I  shall  not  now  enter  into  a  general  review  of  the  facts  I  have  already  pub- 
lished, but  would  state  that  when  the  different  elements  are  grouped  according 
to  their  isomorphons  relations,  I  find,  evidently,  a  close  connection  between  their 
physiological  action  and  relative  atomic  weights,  and  it  is  only  with  this  restric- 
tion that  the  statement  of  Messrs.  Rabuteau  and  Dacondray  is  even  approxi- 
mately applicable.  That  no  absolute  connection  exists  between  the  atomic 
weight  of  a  metal  and  its  physiological  action,  is  evident.  For  instance,  the 
salts  of  potassium,  the  atomic  weight  of  which  is  thirty-nine,  are  far  more  poi- 
sonous than  the  salts  of  ferrous  oxide,  the  atomic  weight  of  iron  being  56,  and 
the  salts  of  beryllium  with  an  atomic  weight  of  9.3  are  more  poisonous  than 
the  salts  of  silver,  with  an  atomic  weight  of  108.  As  an  example  of  the  con- 
nection between  the  atomic  weights  and  the  poisonous  qualities  of  a  substance, 
the  accompanying  table  affords  strong  evidence  that  such  a  connection  exists 
when  the  substances  belong  to  the  same  isomorphons  group.  The  experiments 
were  performed  on  rabbits,  by  injecting  solutions  of  some  salt  of  the  metal  directly 
into  the  jugular  vein. 

*  An  account  of  many  of  these  experlmenta  ia  contained  in  the  Reports  of  the  British  Asao- 
dation  for  the  AdTancement  of  Science,  ftom  1846  to  1860,  and  In  3d,  ith  and  6th  yola.  of  the 
JounuU  of  Anatomy  and  Phytiology. 
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NAME  or  SUBSTANCE. 

ATOMIC  WEIGHT. 

lithiam 

7 

Sodium 

23 

Rabidiam 

65 

Cesiam 

133 

Thalium 

204 
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QUANtlTT  FATAL. 

40  grs. 
20gra. 

Ggra. 

9  grs. 

Sgra. 

These  substances  all  belong  to  the  same  isomorphons  group,  their  distinctiye 
physiological  action  being  that  they  are  all  lung  poisons,  as  they  kill  by  the  ac- 
tion they  exert  on  the  lungs,  either  by  suddenly  arresting  the  pulmonary  circu- 
lation or  by  causing  changes  in  the  lung  tissue  which  prevent  the  aeration  of  the 
blood.  Having  experimentally  investigated  the  physiological  action  of  most  of 
the  more  important  groups  of  inorganic  compounds,  comprising  about  forty  of 
the  difierent  elements,  I  would  bring  forward  a  large  amount -of  evidence,  show- 
ing that  to  a  certain  extent  a  connection  exists  between  the  relative  atomic 
weight  of  substances  in  the  same  isomorpbous  group  and  their  physiological  ac- 
tion, and  this  I  propose  to  do  on  some  future  occasion.  At  present  I  will  cite 
one  more  striking>xample  furnished  by  the  salts  of  iron.  This  metal,  as  is  well 
known,  furnishes  two  classes  of  salts,  in  one  of  which  the  molecule  is  bivalent, 
the  atomic  number  being  56,  in  the  other  class  the  molecule  becomes  quadriva- 
lent, with  a  combining  number  of  112.  Of  the  former  class  of  salts,  30  or  40 
grains  can  be  introduced  into  the  veins  (in  dogs)  without  destroying  life,  whilst 
3  or  4  grains  of  the  quadrivalent  compounds  are  fatal.  T'he  extremely  poison- 
ous effects  of  the  metals  of  the  platinum  group  with  their  high  atomic  weight, 
is  another  instance  of  the  connection  of  atomic  weight  with  physiological  action. 
The  above  observations  tend  to  confirm  an  opinion  I  expressed  in  a  paper  read 
at  the  meeting  of  the  British  Association  for  the  Advancement  of  Science,  in 
1845,  when.  I  stated  :  "  In  considering  the  action  of  inorganic  compounds  on 
living  beings,  it  is' clear  that  our  attention  must  not  be  directed  excluMvely  to 
the  chemical  properties  of  these  substances ;  it  must  not  be  as  acids  or  alkalies 
or  salts  that  their  action  on  living  beings  must  be  investigated,  but  as  regards 
their  isomorpbous  relations,  or  those  properties  which  are  evidently  connected 
with  the  form  they  assume." 

In  our  ordinary  chemical  reactions,  the  greater  the  atomic  weight  of  a  body 
the  larger  the  quantity  that  must  be  used  to  form  the  different  compounds  into 
which  it  enters ;  whilst  the  above  facts  show  that  with  certain  restrictions  the 
very  reverse  of  this  is  the  case  in  the  reactions  it  produces  in  living  beings. 
The  above  facts,  together  with  those  already  published,  justify  the  conclusion 
that,  first :  when  introduced  directly  into  the  blood,  each  member  of  an  isomor- 
pbous group  gives  rise  to  analogous  reactions,  both  on  the  tissues  and  on  the 
blood,  and  second  :  that  the  intensity  of  these  reactions  is  in  some  way  connected 
with  the  relative  atomic  weight  of  the  substance  in  the  group  to  which  it  be- 
longs. Exceptions  undoubtedly  present  themselves  to  the  above  generalizations, 
nor  is  it  at  all  surprising  that  in  the  present  imperfect  state  of  our  knowledge 
as  regards  atomic  physics,  that  such  should  be  the  case;  but  still,  the  number  of 
instances  in  which  a  well  marked  connection  is  found  between  isomorphism. 
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atomic  weight  and  physiological  action,  is  so  large,  that  that  there  can  be  do 
doubt  that  these  molecular  properties  of  inorganic  elements  are  closely  connected 
with  their  physiological  action.'*^ 

Mr.  Stearns,  after  describing  the  general  characteristics  of  the 
Nudibranchiata,  submitted  the  following. 

Descriptions  of  a  New  Qenus  and  two  Kew  Species  of  Kadi- 
branchiate  HoUuskB  from  the  Coast  of  California. 

BT  ROBERT  K.  O.  STEARNS. 

Genus  LATERIBRANCHI^A,  Stearns. 
Animal  like  7'riopa,  with  a  single  series  of  gills  on  each  side,  central  or  sub- 
central  and  opposite. 


Fio.  1,  (^). 


Fio.2,f). 


LATERIBRANCHI^A  FESTIVA,  SteamS,  FlO.  1. 

Body  slug-shaped,  about  one  inch  long ;  of  a  translucent  cream  white  color  on 
back,  ornamented  with  looped  linear  markings  on  each  side,  of  an  opaque  chalky 

*NoTE. — In  these  experiments  which  were  conducted  to  ascertain  the  general 
efiects  of  the  substances  used,  the  quantities  employed  were  usually  injected  in 
four  or  five  doses,  and  therefore  do  not  probably  indicate  the  minimum  doses 
that  would  be  fatal. 
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while,  and  three  irregular,  ring-sbaped  markings  of  the  same  color,  nearly  equi- 
distant and  along  a  central  line  on  the  back,  also  marked  with  a  few  inconspic- 
uous irregularly  placed  orange  spots ;  cephalic  tentacles  short,  clavate,  stumpy, 
fringed  at  base,  branchial  orifices  on  each  side,  sub-central,  with  short  arborea- 
oent  plumes. 

Habitat. — Point  Pinos,  near  light  house,  Monterey,  California,  on  the  under 
side  of  granite  boulders  at  eltreme  low  tide ;  detected  by  Mr.  Harford  and  my- 
self in  March,  1868. 

TRIOPID^,  Gray. 

TRioPA,  Johnston. 

Triopa  Oarpbnteri,  Stearns,  Fio.  2. 

Animal  slug-shaped ;  anteriorly  obtusely  rounded,  posteriorly  pointed,  some- 
what attenuated ;  cephalic  tentacles  clavate,  upper  part  of  same  of  an  orange 
color,  below  white ;  gill  plumes  five,  arborescent,  resembling  fern  leaves,  tipped 
with  orange  ;  plumes  and  tentacles  1-16  inch  in  length  ;  the  former  situated  in 
middle  of  the  back  somewhat  posterior  to  centre.  Six  tentacular  processes  on 
each  side,  tipped  with  orange  and  1-32  inch  long ;  also  short  tentacular  processes 
in  front  of  the  head  ;  body  one  and  one-half  inches  in  length,  translucent  white, 
covered  with  fine  papillas  of  an  orange  color. 

Habitat. — Monterey,  at  Point  Pinos  near  the  light  house,  on  the  under  side 
of  granite  rocks  at  edge  of  laminarian  zone,  where  the  above  was  collected  by 
Mr.  W.  G.  W.  Harford  and  myself  in  March.  1868. 

This  species  is  named  for  my  friend  Dr.  P.  P.  Carpenter  of  Montreal,  whose 
thorough  work  in  connection  with  the  mollusca  of  W.  North  America  has 
been  of  great  service  to  investigators. 

The  above  descriptions,  though  somewhat  meagre  from  lack  of  the  proper  in- 
struments for  more  careful  diagnosis,  are  nevertheless  adequate  to  a  ready  de> 
termination  of  both  of  the  above  well  marked  and  elegant  species. 

Desoriptions  of  Kew  Marine  Mollasks  f^om  the  West  Coast  of 
Korth  America. 

BT  ROBRRT  B.  C.  STEARK8. 

CoNUs  Dalli,  fiteams.  Plate  I,  fig.  1. 
Shell  conical,  robust  with  a  smooth  surface  faintly  marked  with  incremental 
lines ;  lower  third  portion  of  shell  obscurely  spirally  ribbed  and  the  spire  ele- 
vated and  indistinctly  grooved  on  the  top  of  each  whorl ;  body  whorl  and  spire 
moderately  convex,  the  latter  with  a  distinct  sutural  line  and  a  faint  sulcation 
parallel  to  the  same ;  outer  lip  simple,  aperture  linear,  internally  of  a  delicate 
rose-pink  tinge  ;  surface  of  shell  marked  with  irregular  longitudinal  stripes  of 
reddish  brown  and  sienna  yellow,  the  former  color  predominating  and  blending 
in  more  or  less  and  glazing  the  yellow ;  the  longitudinal  markings  are  interrupted 
by  a  scries  of  four  revolving  bands  (of  which  the  two  lowest  are  the  widest,) 
composed  of  numerous  whitish  spots  of  irregular  size  and  shape  but  generally 
small,  rounded  or  angular ;  occasionally  whitish  subangulate  spots  of  larger  size 
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than  those  indnded  in  the  bands  occnr  between  the  same,  and  in  line  with  the 
longitadinal  markings. 

Dimensions  of  largest :  Long.  2.35 ;  lat.  1.22  inches.  Another  specimen 
measures :  Long.  2.15 ;  lat.  1.1  inches. 

Habitat. — Gulf  of  California,  from  whence  specimens  are  occasionally  brought 
to  Ban  Francisco  on  vessels  in  the  Gulf  trade.    It  is  not  common. 

Figure  70  in  Sowby's  Conch.  Illnstr.  without  habitat,  and  named  '<  C.  textile 
var."  resembles  this  species.  Specimens  are  in  my  collection  and  in  that  of  Mr. 
Fisher  of  San  Francisco. 

This  shell  belongs  to  the  group  of  so-called  "  embroidered  cones"  of  which  C. 
textile  is  the  most  common  illustration,  and  it  might  carelessly  be  mistaken  for 
that  species ;  in  C,  textile  however  the  white  (in  cleaned  specimens)  is  the' dom- 
inant color,  and  the  triangular  blotches  of  white  are  large  and  sharply  defined 
by  a  line  of  brown,  and  there  is  but  little  blending  or  coalescing  of  the  brown 
and  yellow  lines,  which  are  much  sharper  and  more  distinct  as  well  as  of  a  lighter 
shade  and  narrower  than  in  C  Dalli.  C.  textile  is  of  a  clear  whiteness  interiorly, 
while  the  shell  described  herein  has  a  delicate  pinkish  interior ;  in  textile  the 
spire  is  somewhat  concave^  in  Dalli  it  is  moderately  convex;  and  the  latter  in 
outline  is  a  less  graceful  shell,  and  belongs  to  a  widely  separated  zoological 
province. 

Pttchatbactus  occidkntalis,  Steams. 

P.  occidentalism  Stearns,  Prel.  Descr.  August  28, 1871. 

Shell  elongated,  fusiform,  rather  slender,  whitish,  traversed  by  narrow,  revolv- 
ing, brownish  threads  and  much  wider  intervening  spaces ;  suture  distinct,  spire 
tapering';  aperture  oblong-oval,  about  half  the  length  of  the  shell ;  within  white, 
polished ;  canal  short,  nearly  straight ;  columellar  obliquely,  not  strongly  pli- 
cated ;  length  aboujt  three-fourths  of  an  inch. 

Habitat. — Near  the  Island  of  Nagai,  one  of  the  Shumagin  Islands,  where  it 
was  hooked  up  attached  to  a  rock  from  a  depth  of  forty  fathoms,  by  Captain 
Prime  of  the  California  Fishing  fleet ;  through  the  kindness  of  Mr.  Harford 
to  whom  it  was  given,  it  is  now  in  my  cabinet. 

This  shell  in  its  general  features  resembles  the  North  Atlantic  P.  ligcdus  of 
Mighel  and  Adams,  vide  Boston  Jour.  Natl.  Hist.,  IV,  1842,  p.  51,  pi.  iv.,  fig. 
17.  It  is  a  more  delicate  shell  than  the  Atlantic  species,  though  my  solitary 
gpecimen,  judging  by  the  thinness  of  the  outer  lip,  is  not  quite  mature.  I  re- 
gret that  I  am  unable  at  present  to  furnish  figures  of  this  and  the  succeeding 
species,  the  specimens  having  inadvertently  been  mislaid. 

Fusus  (Chrtsodomus  ?)  Harfordii,  Stearns. 

F,  (C.)  ftzr/orrfti,  Stearns,  Prel.  Descr.  August  28, 1871. 

Shell  solid,  elongate,  regularly  fusiform ;  spire  elevated,  whorls  six  or  seven, 
moderately  convex,  slightly  flattened  (in  outline)  above,  with  a  groove  or  cban-' 
oel  following  the  suture ;  color,  chocolate  brown ;  surface  marked  by  numerous 
narrow  revolving  coetoe,  which  alternate  in  prominence  on  the  body  whorl,  and 
longitudinally  by  fine  incremental  striae,  and  on  the  upper  whorls  by  obtusely 
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ronnded  ribs  of  more  or  less  prominence ;  apertnre  ovate,  about  one-half  the 
length  of  the  shell,  polished,  white  and  finely  ribbed  within  ;  (the  outer  lip  in 
perfect  specimens  is  probably  finely  crenulated) ;  canal  short,  nearly  straight. 
Lon.  2.1  ;  lat.  .94  in.  Number  of  specimens,  three ;  two  mature,  dead,  one 
junior,  fresh. 

Habitat. — Coast  of  Mendocino  County,  near  Big  Spanish  Flat,  California, 
where  it  was  detected  by  Mr.  Harford. 

Though  almost  typically  fusiform,  except  in  the  brevity  of  the  canal,  I  am 
disposed  to  place  it  in  Chrysodomm  rather  than  with  Fusus.  Dr.  Carpenter  is 
inclined  to  believe  that  certain  specimens  collected  at  Monterey  by  the  late  Dr. 
C.  A.  Canfield  and  at  Catalina  Island  by  Dr.  Cooper,  are  identical  with  the 
above.  I  am  of  the  opinion  that  it  is  rather  a  northern  form,  exceedingly  local 
in  its  distribution  and  more  nearly  allied  to  some  of  the  later  fossils  of  the  coast 
de8cril)ed  by  Mr.  Gabb. 

Pleurotoma  (Drillia)  Montkreyensis,  Stearns.    Plate  I,  fig.  2. 

P.  (D.)  MmtereyensiSf  Stearns.     Prel.  Descr.  August  28, 1871. 

Shell  small,  rather  solid,  elongate,  slender  ;  spire  elevated,  sub-acute ;  whorls, 
seven  to  eight  moderately  rounded  ;  upper  portion  of  larger  volutions  somewhat 
concavely  angulated ;  suture  distinct ;  color,  dark  purplish  brown  or  black ;  sur- 
face covered  with  rather  coarse,  inconspicuous,  revolving  costse,  interrupted  on 
the  body  whorl  by  rude  incremental  lines ;  middle  of  upper  whorls  and  upper 
part  of  body  whorl  displaying  fourteen  to  fifteen  equidistant,  longitudinal,  no- 
dose, slightly  oblique  ribs,  which  are  whitish  in  the  specimen  before  me  (being 
somewhat  rubbed)  on  the  larger  whorls ;  on  the  smaller  volutions  of  the  spire  a 
puckering  at  and  following  the  suture  suggests  a  second  indistinct  series  of  no- 
dules ;  aperture  less  than  half  the  length  of  the  shell ;  canal  short ;  terminal  por- 
tion of  columella  whitish,  slightly  twisted  ;  posterior  sinus,  rather  broad  rounded, 
and  of  moderate  depth.    Long.  .67  in.;  lat.  .24  in. 

Habitat. — Monterey,  California,  where  the  single  specimen  in  my  cabinet 
was  collected  by  Mr.  Harford  and  myself  in  March,  1868.  The  shell,  in  its 
general  aspect,  resembles  the  sombre  colored  species  of  the  Gulf  of  California 
and  Panama. 

In  the  cabinet  of  the  Rev.  J.  Rowell  Is  a  specimen  perhaps  of  this  species, 
but  not  in  sufficiently  perfect  condition  to  admit  of  certainty. 

Pleurotoma  (Drillia)  Hemphillii,  Stearns.     Plate  I,  fig.  3. 

P.  (D.)  Hemphillii,  Stearns,  Prel.  Descr.  August  28, 1871. 

Shell  small,  smooth,  slender,  polished ;  spire  long,  subacute,  rounded  at  apex  ; 
longitudinally  marked  with  inconspicuous,  oblique  ribs,  which  are  nearly  obso- 
lete on  the  body  whorl ;  number  of  whorls  seven,  with  well  defined  sutural  line, 
and  just  below  it  a  parallel  impressed  thread-like  line ;  shell  of  an  opaque  dingy 
horn  color ;  incremental  lines  fine,  marked  in  some  specimens  with  dingy  White ; 
mouth  obliquely  ovate,  about  one-third  the  length  of  the  shell ;  labrum  pro- 
duced, anteriorly  somewhat  thickened  ;  sinus  sutural,  deep,  calloused  ;  columella 
thickened  at  base ;  cimal  very  short,  somewhat  produced  and  twisted ;  one  spec- 


Digitized  by  VjOOQ  IC 


ACADEMY   OF  80IEN0BS.  81 

imen  shows  obscure,  revolving,  impressed  lines  below  the  swell  of  the  body 
whorl ;  size  quite  aoiform.    Long.  .26 ;  ]at.  .09  inch. 

Habitat. — Todos  los  Santos  Bay,  Lower  California,  where  several  specimens 
were  obtained  by  Mr.  Hemphill,  for  whom  I  have  named  this  well  marked 
species. 

MuRiciDEA  RUBANGULATA,  Stcams.    Plate  I,  fig.  4. 

Shell  small,  abbreviated  fusiform,  dingy  white  and  marked  spirally  by  an  in- 
con>picaous  band  formed  of  three  reddish-brown  lines  more  or  less  interrupted, 
on  the  basal  and  the  preceding  volution ;  whorls  five,  angulated  above  and  on 
the  basal  whorl  rounded  below  the  angle,  with  a  shallow  snlcation  beneath ; 
surface  covered  with  rounded  and  irregular  cosUe,  which  are  inconspicuous  or 
obsolete  on  the  upper  whorls ;  longitudinally  marked  with  from  seven  to  nine 
irregular  rounded  ril>s,  which  at  the  edge  of  the  angle  (which  is  somewhat  car- 
inated)  are  broken  into  angular  or  pointed  knobs  or  blunt  spines ;  aperture 
ovate,  angulated  above  and  white  within ;  the  outer  lip  with  five  or  six  tuber- 
cles internally ;  canal  moderately  prolonged,  slightly  curved  and  open  in  the 
two  specimens  before  me.    Dimensions  of  largest :  Long.  .89  ;  lat.  .41  inch. 

Habitat. — San  Miguel  Island,  off  the  southern  coast  of  California,  where  the 
specimens  from  which  this  description  is  made  .were  obtained  by  Mr.  W.  6.  W. 

Harford. 

AsTTRTs  VARIEGATA,  Stcams.    Plate  I,  fig.  5. 

Shell  small,  elongated,  acutely  conic,  light  rufous-brown  or  sienna-yellow  un- 
der a  thin,  brownish  or  greenish  epidermis;  with  whitish  median  and  sutural 
bands  more  or  less  interrupted  ;  in  some  specimens  these  bands  are  connected 
by  waved  lines  of  a  darker  brown ;  surface  of  shell  when  free  from  epidermis, 
smooth  and  shining,  marked  with  delicate  incremental  lines,  and  on  the  lower 
portion  of  the  body  whorl  with  narrow  grooves ;  npex  rounded,  whorls  seven, 
convex ;  suture  well  defined,  aperture  ovate,  about  one-third  the  length  of  the 
shell ;  outer  lip  simple,  in  some  specimens  a  little  thickened  with  small  tubercles 
on  the  inner  side. 

Dimensions :  Long.  .3  ;  lat.  .12  inch. 

Habitat. — San  Diego,  California,  where  numerous  specimens  were  collected 
by  Henry  Hemphill,  Esq.  This  beautiful  species  resembles  some  forms  of  A'/rt- 
della  and  T}'uncarta  ;  it  differs  from  Astyris  tuberosa,  in  the  greater  convexity  of 
the  whorls,  and  especially  in  being  without  the  angularity  or  concavity  which 
18  displayed  in  the  lower  part  of  the  body  whorl  in  the  latter  species ';  it  is  a 
more  delicate  and  graceful  shell  than  either  of  the  other  forms  of  Astytis  found 
on  the  coast,  many  of  which  have  been  distributed  as  "Amycla'*  or  ''Columbella" 
gauMipaia,  Calif  or  niana,  carinala,  and  var.  Hindsii. 

Pholas  Pacipioa,  Stearns.     Plate  I,  figs.  6,  6a,  6b,  6c. 
P.  Pacrfiea,  Stearns,  Prel.  Dfscr.  August  28,  1871. 

Shell  oblong,  beaks  two-fifths  of  length  of  shell  from  anterior  end  ;  anterior  end 
of  valves  trianjrulur,  pointed  ;  anterior  dorsal  edge  of  valves  reflected  and  folded 
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down  OD  the  umbos ;  lower  aoterior  margin  curved,  fonniDg  a  large  elliptic-oral 
gape ;  po^teri^  r  end  of  valves  squarely  rounded ;  shell  dull  chalky  white,  sculp- 
tured in  concentric  lines,  which  anteriorly  are  laminated  and  posteriorly  become 
extinct ;  valves  radiately  ribbed,  which  also  become  obsolete  at  the  posterior 
end ;  at  the  intersection  of  the  radiating  and  concentric  lines  the  sculpture  is 
pectinated ;  an  area  below  the  umbos  nearly  or  quite  destitute  of  sculpture, 
which  varies  much  in  prominence  in  different  specimens  ;  accessory  plate  sub- 
lanceolate  and  bent  down  on  the  beaks,  anteriorly  prolonged,  but  not  wholly 
covering  the  ante-umbonal  gape ;  figs.  6a,  6b,  show  the  variation  in  the  shape 
of  the  dorsal  plate  in  different  specimens ;  interior  of  valves  white,  enamelled  ; 
internal  rib  short,  curved  and  -flattened.  Largest  specimen,  two  and  siz-tentba 
inches  in  length,  and  one  and  five^tenths  inches  in  height. 

Habitat. — Alameda,  San  Francisco  Bay,  California,  where  in  some  places  it 
is  common  in  sandy  mud  between  tide  marks.  Numerous  specimens  collected 
by  Messrs.  Harford,  Hemphill,  Drs.  Kellogg  and  W.  P.  Gibbons. 

This  shell  is  the  West  Coast  analogue  of  the  Atlantic  P.  truncata,  Say,  which 
it  resembles ;  it  is  however  a  much  longer  shell  for  its  width,  and  the  portion  of 
the  valves  posterior  to  the  beaks,  very  much  looger  than  in  Say's  species.  Spec- 
imens of  this  species  have  been  distributed  as  Zirjth<m  crispatay  which  also  is 
found  upon  the  coast,  though  quite  distinct  from  P.  Facificay  which  latter  comes 
within  Mr.  Tryon*s  subgenus  Cyrtopleura. 

According  to  the  Messrs.  Adams  in  the  genus  Pholas,  there  are  tfeo  dorsal 
plates  ;  yet  they  have  included  in  their  list  of  the  species  under  that  genus,  P. 
truncatay  Say,  which  has  only  one. 

Dr.  Kellogg  read  a  description  of  a  new  species  of  native  cotton 
found  by  Professor  Davidson  at  San  Jose  del  Cabo,  Lower  Califor- 
nia, lat.  23"^  3^,  a  plant  about  four  or  five  feet  high,  flowers  bright 
straw  yellow  with  purple  centre,  fruit  not  seen,  and  which  may  be 
called  QoBsypium  Davidsonii,  Kellogg.  Also  a  new  species  of 
Convolvulacce  or  Golden  Morning  Glory,  Aniaeia  aureUy  Kellogg  ; 
a  beautiful  perennial  twining  vine,  collected  at  the  same  locality 
with  the  preceding  by  Prof.  Davidson  in  March,  1873. 

DeBcriptions  of  New  Plants  f^om  the  West  Coast  of  America. 

BT  A.   KBLLOGO,  M.  D. 

Gossypium  Davidsonii,  Kellogg, 

On  the  branches  bark  cinnamon  brown,  puberulent  and  sparsely  stellate 
throughout,  the  extremities  villous  or  short  hirsute  and  somewhat  stellate,  with 
black  spots  and  dark  glands  intermixed  on  twigs,  petioles,  leaves,  peduncles  and 
floral  envelopes  and  flowers ;  upper  leaves  roundish-cordate,  entire,  or  sub-entire, 
(or  with  an  occasional  tooth,  indicative  of  a  psendo  2  to  3-lobed  disposition), 
acute,  or  abruptly  acuminate,  5-palmate-nerved,  densely  velvety  hirsute  on  both 
surfaces ;  a  single  oval  gland  on  the  mid-rib  beneath,  petioles  short  (about  half 
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the  length  of  the  blade).    Pedancles  short,  not  articnlatecl,  bracts  minnte,  linear, 
opposite  at  the  base  of  junction  with  the  stem,  early  deciduoas. 

Involacels  3-lcaved,  somewhat  aneqnal,  cordate,  acute,  deft-dentate  (7  to  10 
teeth)  or  cleft-Iobed  towards  the  apex,  7-nerved  or  more ;  (J^  to  J^  inch  long 
and  %  inch  wide),  calyx  cap-shaped,  border  repand-dentate  or  8ab-&- toothed, 
dotted  throughout  with  black  glands  mostly  in  parallel  longitudinal  lines,  hirsute 
in  lines  (about  20)  along  the  minute  and  somewhat  obscure  ridges,  lobes  of  the 
style  3,  coherent,  stamens  about  midway  below  the  stigmas. 

Flowers  bright  lemon  yellow,  with  a  purple  spot  at  the  base  of  each  petal, 
petals  oblique,  purplish  tinged  on  the  outer  margin  above  (owing  to  exposure 
in  the  convolute  state  of  aestivation),  flower  about  1%  inches  or  so  in  expansion. 
Petals  hirsute  on  the  back,  chiefly  at  the  outer  exposed  margin  and  edge.  Gap« 
soles  not  seen — and  the  specimen  too  fragmentary  for  fuller  description. 

Closely  allied  to  the  Java  cotton  tree — a  shrub  about  5  feet  high  (G.  Javani- 
cum=a  sida  of  some  authors) ;  but  that  is  "  quite  smooth,"  besides  the  long  p^ 
duDcIes,  etc. 

This  closely  approximates  the  Nankeen  cotton  of  India  or  China,  but  this — 
the  Gossypium  religiosum — the  sacred  or  religious  cotton,  differs  from  the  Da^ 
vidaonn  in  having  3  to  5-lobed  leaves,  and  white  flowers,  instead  of  yellow  and 
purple  spotted — as  the  plant  before  us. 

In  the  absence  of  capsules  and  seeds,  with  only  a  single  flower  for  external  in- 
spection ;  a  question  might  arise  whether  this  may  not  prove  another  species  of 
the  new  genus  Thurberia  of  Gray.  It  may  be  proper  to  say,  the  plant  upon 
which  that  genus  is  founded  is  evidently  of  the  tribe  HUnscea,  having  the  pe- 
duncle articulated  in  the  middle,  which  is  not  the  case  with  this — of  minor  spe- 
cific import  is  its  glabrous  character — narrowly  lanceolate  entire  involucels,  of ' 
barely  3  or  4  lines  in  length,  or  twice  the  length  of  the  cup-shaped  truncate  en- 
tire calyx,  etc.,  hence  we  see  no  reason,  as  yet,  for  separating  it  from  Gossypium 
as  indicated. 

I  take  great  satisfaction  in  dedicating  this  plant  to  the  worthy  President  of 
the  Academy,  as  an  act  of  justice  to  the  discoverer,  and  in  consideration  of  his  - 
z;2al  to  promote  the  cause  of  science  by  every  opportunity  and  means  in  his 
power.  These  evidences  are  well  known  and  multiply— and  are,  we  trust,  duly 
appreciated — our  admiration  is  enhanced  by  a  knowledge  of  his  arduous  official 
duties,  sufficient  to  excuse  any  one  from  further  cares,  who  was  less  devoted . 
to  the  cause  of  science. 

Aniseia  aurea^  Kellogg. 

Stem  perennial  herbaceous  twining,  (from  right  to  left,  or  against  the  sun)  i 
somewhat  pentagonally  striate,  subglabrous,  or  slightly  puberulent,  (scarcely  a 
few  scattering  hairs) ;  leaves  alternate  super-pedunculate,  or  the  axils  reversed, 
qninate-digitate,  leaflets  rhombic  (rarely  obovate)  entire,  subrepand,  apex  mu- 
cronate  or  sub-cuspidate,  sessile  or  subsessile,  long  {}^  to  1  inch,  or  twice  the  • 
length  of  the  petiole,  which  is  persistent  while  the  leaflets  are  deciduous),  sub- 
glabrous  above,  slightly  rugose-pitted  beneath,  somewhat  lighter  green,  and  of 
rather  unequal  size. 
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Pedancles  Bub-axillary  (by  reyeraioD  ?),  aboat  equal  the  petioles,  but  stoater, 
articulated  with  the  pedicel  close  below  the  flower,  2  or  3  yery  mioate  bracts  or 
scales  at  or  near  the  articalation  ;  calyx -of  5  or  6  onequal  sepals,  outer  lower 
(>^  shorter  than  the  3  sacceedlog)  snb-cordate-carioate  at  the  base,  fiatteoed 
membranaceous  above  to  the  scarions  mostly  entire  margin,  oval-oblong,  obtuse, 
sometimes  apicniate,  notched ;  the  three  suoceeding  a  little  broader  and  longer, 
more  oval,  inserted  higher ;  the  6fth  scale  or  lobe  narrower ;  the  sixth  inmost 
Jiighest  scale,  hyaline,  acute  from  a  broad  base,  short  (about  >^  of  an  inch 
long,  or  >^  to  3^  the  length  of  the  outer  sepals). 

Flowers  large,  (3  inches  or  more  in  expansion)  golden  yellow,  5  broad  strap- 
like  bands  of  about  equal  width  radiate  the  widely  expanding  fnnnel-lbrm  flower 
corolla,  each  band  5-nerved,  the  bell-shaped  throat  rather  abruptly  narrowed 
into  a  short  purple  tube;  stamens  5,  sub-equal,  short,  somewhat  unequal  fila- 
ments (purple  almost  to  black)  subulate,  glabrous  above,  bearded  at  the  extreme 
base,  about  half  the  length  of  the  (yellow)  anthers,  which  are  fixed  by  the  sub- 
cordate-bastate  base,  introrse  oblong  gradually  attenuate  above,  in  the  dry  state 
twisted  from  left  to  right  or  contrary  to  the  stem  ;  style  short,  glabrous  (purple), 
stigma  2-lobed,  stigmatic-lobes  cerebri  form-folded ;  capsule  with  an  annulate  base, 
.2-celIed,  cells  2-seededy  seeds  sub-angular  or  rounded  on  the  back  with  two  flatish 
faces,  glabrous. 

Occasionally  a  small  scale  a  little  below  and  apart  from  the  proper  calyx  is 
seen,  not  included  in  the  six  segments  enumerated.  A  t>Iant  perhaps  nearest 
allied  to  Spomaa  quinata,  Br.,  a  New  Holland  plant,  but  quite  distinct,  for  in 
that  the  inner  2  calyx  lobes  are  twice  the  length  of  the  outer  three,  leaflets 
"  lanceolate,"  etc.  i.  pentaphytla  has  a  lobed  border,  red  and  white  flower, 
«mall  rough  exterior  calyx  lobes,  etc. 

Found  by  Prof.  Geo.  Davidson,  U.  S.  Coast  Survey,  lat.  2Z^  03',  at  Sao 
Jose  del  Cabo,  Lower  California,  March,  1873. 

Mr.  Hastings  read  a  paper  on  pavements,  and  gave  descriptions 
«f  the  pavements  in  use  in  ancient  and  modem  times. 

Dr.  Stout  exhibited  specimens  of  the  stone  used  in  the  construc- 
tion of  the  U.  S.  Branch  Mint  in  this  city,  and  which  was  obtained 
at  Vancouver  Island ;  the  iron  contained  in  the  stone  becomes  oxj- 
dized  after  a  brief  exposure  to  the  weather,  and  changes  from  a 
bluish  gray  to  a  dingy  yellow ;  the  two  pieces  submitted  for  the  in- 
spection of  the  members  were  formerly  in  one  piece,  which  was  cut 
into  two  equal  parts  for  the  purposes  of  the  experiment.  .  Dr.  Stout 
had  experimented  to  see  if  the  faulty  color  could  be  corrected,  and 
the  specimens  before  the  Academy  showed  the  result  of  his  experi- 
ment. He  had  immersed  the  face  of  one  of  these  pieces  in  sulphuric 
acid  to  a  depth  of  an  inch,  and  a  comparison  of  the  two  pieces  shows 
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that  the  process  employed  was  successful ;  it  would  involve  great 
expense  to  apply  it  to  the  Mint  building,  but  could  be  used  econo- 
mically if  applied  to  each  separate  dressed  stone  before  being  placed 
in  the  walls. 

Dr.  Stout  suggested  that  a  collection  of  samples  of  building  stone 
should  be  made  for  the  Academy's  museum. 

Mr.  Steams,  on  behalf  of  the  special  committee  appointed  at  the 
last  meeting,  submitted  the  following : 

Besolutions  on  fhe  Death  of  Dr.  John  Torrey. 

Whbrbas,  the  California  Academy  of  Sciences  has  learned  of  the  death  of  the 
eminent  Doctor  and  Professor  John  Torrey,  an  honorary  member  and  warm 
friend  of  this  Academy,  as  well  as  personal  friend  of  many  of  its  members,  and  a 
distinguished  scientist :  it  is 

Retolvid — That  the  California  Academy  of  Sciences  hereby  express  the  pro- 
foandest  regret  at  the  death  of  its  esteemed  friend  and  late  member,  Prof.  John 
Torrey,  and  lament  his  loss,  not  alone  in  its  pnblic  aspect,  from  his  high  scien- 
tific attainments,  bat  for  the  parity  of  his  private  character  and  the  many  estim- 
able qaalities  which  endeared  him  to  bis  fellow-men. 

Resolved — That  the  California  Academy  of  Sciences  extend  to  the  family  of 
their  deceased  friend  the  warmest  regard  and  sincerest  sympathy. 

Resolved— Thai  a  copy  of  these  resolutions  be  engrossed,  and  forwarded  to 
the  lamily  of  the  deceased. 


Regular  Mbbting,  May  5, 1873. 

President  in  the  Chair, 

A.  P.  Moore  and  Wm.  W.  Hollister  were  elected  life  members, 
and  0.  G.  Pratt  and  Charles  Y.  B.  Kneading  were  elected  resident 
members. 

Donations  to  the  Museum :  The  first  shad  (^Alausa  prcestabilUj 
De  Kay)  caught  in  the  waters  of  California  was  presented  by  the 
Board  of  Fish  Commissioners  of  California,  through  S.  R.  Throck- 
morton. Specimen  of  Orchilla  from  Magdalena  Bay,  presented  by 
George  Davidson.   Specimens  of  Fishes,  Crustaceans,  Gorgonia,  Sil- 
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ver  ore,  etc.,  from  the  late  Lieut.  Erasmus  Dennison,  through  and 
in  behalf  of  the  messmates  of  the  deceased,  by  Lieut.  L.  E.  Chen- 
ery,  U.  S.  N. 

Donations  to  the  Library :  Washing^n  Astronom.  and  Meteorol.  Observa- 
tions, 1870.  Results  of  Washington  Observations,  1853  to  1860.  Memoir  of 
the  Founding  and  Progress  of  the  U.  S.  Naval  Observatory,  by  Prof.  J.  E. 
Nourse.  Report  on  the  Difference  of  Longitude  between  Washington  and  St. 
Louis,  by  Wm.  Harkness ;  all  of  the  above  from  the'U.  S.  Naval  Observatory, 
Washington,  D.  0.  American  Naturalist,  Vol.  VII,  Parts  3-4.  Am.  Joar. 
Science  and  Arts,  Vol.  V,  No.  28.  Catalogue  of  Photographs  from  the  Collec- 
tions of  the  British  Museum.  A  Contribution  to  the  Icthyology  of  Alaska,  by 
E.  D.  Cope,  Pamph.  8vo.  Const,  and  By-Laws  of  Acad.  Nat.  Sciences  of 
Minnesota.  Monatsbericht  der  Kognig.  Preuss.  Akad.  der  Wispenschaften 
zu  Beriin,  Nov.  and  Dec.  1872.  Proc.  Royal  Geog.  Society,  Vol.  XVI,  No.  5, 
and  Vol.  XVII,  No.  1.  Annalen  der  Physik  und  Chemie,  1873,  Leipzig,  Nos. 
1  and  2.  Canadian  Naturalist,  Vol.  VII,  No.  1.  Cosmos  di  Guido  Cora, 
Vol.  I,  Part  1,  Turin,  1873.  Cal.  Horticulturist,  April,  1873,  from  J.  H.  Car- 
many  &  Co.  Proc.  Acad.  Nat.  Sciences,  Phila.,  Part  3,  Oct.,  Nov.  and  Dec., 
1872 ;  also  Part  4,  pp.  67-200.  Eng.  and  Mining  Jour.,  Vol.  XV,  Nos.  10, 
11, 12, 13  and  14. 

Additions  to  Library  by  purchase :  Popular  Science  Monthly,  No.  Xll,  No. 
XIII,  1873.  Journal  of  Botany,  London,  Jan.,  Feb.,-  March  and  April,  1873. 
Annals  and  Mag.  of  Nat.  History,  Jan.,  Feb.,  Mar.  and  April,  1873.  Qnart- 
eriy  Jour,  of  the  Geolog.  Society,  Vol.  XXIX,  Part  1,  London,  Feb.,  1873. 
Quarterly  Jour,  of  Micro.  Science,  London,  Jan.  and  Apl.,  1873.  Bulletin  of 
Essex  Institute,  Vol.  IV,  Nos.  9-10, 1872.    Nature,  Jan.  2  to  April  3, 1873. 

In  connection  with  the  specimen  of  Shad  presented  this  evening, 
Mr.  Throckmorton  said  that  on  the  27th  of  June,  1871,  this  shad 
was  three-quarters  of  an  inch  in  length,  and  was  put  into  the  Sac- 
ramento River  at  Tehama,  after  making  a  trip  across  the  continent. 
One  of  the  first  efforts  of  the  Commissioners  was  to  get  shad  from 
the  eastern  coast,  because  it  was  emphatically  a  food  fish ;  and  the 
desire  was  to  ascertain  whether  it  could  be  propagated  on  this  coast 
with  success.  The  Commissioners  opened  correspondence  with  Mr. 
Seth  Green  on  the  subject  of  bringing  over  the  ova  of  the  fish.  He 
discouraged  the  Commissioners  at  once,  from  the  fact  that  the  shad 
is  hatched  in  from  thirty-six  to  forty-five  hours. 

The  Commission  then  tried  to  obtain  a  supply  of  water  for  trans- 
it of  breeders,  and  the  railroad  companies  were  kind  enough  to  give 
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them  the  use  of  a  construction  train  for  the  purpose.  Mr.  Green 
said  it  was  impossible  to  bring  the  adult  fish  across  the  continent, 
and  it  was  useless  to  try.  The  Commissioners  experimented  on  the 
last  alternative.  They  sought  from  Mr.  Green  to  ascertain  whether 
it  was  possible  for  the  young  fish  to  live  in  fresh  water  instead  of 
salt,  long  enough  to  cross  the  continent.  They  did  not  hear  from 
Mr.  Green  for  three  months,  and  he  stated  that  he  had  spent  that 
time  in  experiments.  He  had  hatched  young  fish,  had  kept  them 
in  glass  jars,  and  had  ascertained  that  life  could  be  preserved  ifor 
several  weeks,  and  he  could  transport  any  number  required. 

He  brought  on  to  this  coast  15,000.  They  were  hatched  in  the 
Hudson  on  Saturday  night,  they  arrived  here  on  Tuesday  week,  and 
at  nine  o'clock  that  night  they  were  placed  in  the  Sacramento  above 
Tehama.  Mr.  Green  examined  the  water  there  and  pronounced  the 
conditions  favorable.  He  afterwards  examined  the  mouth  of  the 
harbor  and  found  the  feed  good  on  the  coast.  No  fish  were  lost  on 
the  way  except  those  removed  from  the  water  for  experiments. 
Above  Tehama  last  year  an  Indian  caught  a  little  fish,  and  no  one 
could  tell  what  it  was.  Mr.  Throckmorton  had  not  seen  it.  The 
first  which  had  been  presented  was  caught  recently  in  a  trap  below 
Vallejo.  It  was  a  male  and  was  not  full  grown.  The  fish  would 
be  at  maturity  next  year,  and  they  might  be  expected  in  the  har- 
bor from  the  sea  by  the  month  of  April.  They  would  be  full-sized 
breeding  fish,  and  if  a  quarter  of  the  15,000  came  back  as  breeding 
fish,  they  would  be  sufficient  to  stock  our  coast. 

Last  year  the  Commissioners  had  sent  East  for  50,000  fish,  but 
the  very  hot  weather  which  prevailed  broke  up  the  arrangement. 
This  year  the  Commissioners  have  made  ample  arrangements  for  a 
supply  of  Eastern  fish.  They  have  now  at  Charlestown,  New  Hamp- 
shire, a  full-sized  car,  which  they  have  obtained  from  the  Central 
Pacific  Company.  The  car  was  being  fitted  up  with  all  the  appli- 
ances for  the  conveyance  of  a  large  consignment  of  fish ;  which  will 
consist  of  black  bass,  white  perch,  yellow  perch,  and  glass-eyed 
perch,  eels,  cat-fish  and  lobsters ;  and  when  it  arrived  at  the  Hud- 
son River  it  would  stop  long  enough  to  take  in  100,000  shad.  The 
car  would  arrive  in  California  by  the  middle  of  June.  From  this 
consignment  the  Commissioners  hoped  to  make  a  fair  start  in  stock- 
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ing  this  coast  with  food  fishes.  They  had  taken  no  accoant  of 
fancy  fishes,  but  had  endeavored  to  spend  the  moderate  appropria- 
tion of  the  State  for  some  permanently  useful  purpose.  The  re- 
ports as  to  other  shad  having  been  caught,  the  Commissioners  have 
not  been  able  to  authenticate. 

This  season  the  Commissioners  had  brought  across  the  continent 
a  large  number  of  white-fish  eggs,  and  had  succeeded  in  hatching 
about  25,000.  They  were  now  alive  and  well  in  Clear  Lake,  re- 
moved from  all  risk,  having  been  placed  there  three  weeks  ago  in  a 
healthy  condition*.  These  fish  had  come  from  the  northern  lakes  of 
New  York. 

Dr.  Stout  exhibited  specimens  of  Orchilla  and  of  a  liquid  dye  from 
the  same,  which  he  had  prepared  by  a  peculiar  process,  and  exhib- 
ited specimens  of  goods  which  had  been  dyed  with  this  preparation. 

Dr.  Kellogg  submitted  specimens  and  descriptions  of  new  plants, 
Idlium  Bloomerianum  var.  oceUatum  and  Aniseia  azurea. 

Desoriptions  of  New  Plants  f^om  the  West  Coast  of  America. 

BT   A.   KBLLOOO,  M.  D. 

Lilium  Blo&merianum  var,  ocellcUum^  Kellogg. 

Bolb  purple,  scales  as  in  the  original  species,  bat  the  bulb  often  oompoand, 
3  to  6  inches  in  diametec. 

Steins  1  to  5  from  a  single  or  compound  conglobate  bulb  ;  5  to  7  or  8  feet 
high,  sab-glabrous  or  slightly  striguloid-scabrulose  above,  more  or  less  purplish 
tiuged  :  flowering  at  the  summit  only ;  3  to  8  blossoms  on  somewhat  erect-spread- 
ing peduncles,  3  to  6  inches  in  length,  bent  down  and  shortly  curved  at  an  abrupt 
angle  beneath  the  flower,  rarely  bracted,  except  at  the  base. 

Leaves  in  whirls  of  6  to  10,  sessile,  lanceolate,  4  to  4>^  inches  long,  ^  to  1 
inch  in  breadth,  5-nerved.  glabrous  above,  lamina  densely  sub-discoid  scabrulose 
beneath,  and  scabrous  along  the  mid-rib  below,  margius  waved  scabrous,  tips 
and  upper  margins  usually  purplish  tiuged.  Flowers  stiffly  nodding.  Cam- 
panulate,  sepals  many  crested  at  the  base  chiefly  on  the  inner  scries,  3  outer 
sepals  plain  above,  at  length  more  revolute  than  the  inner  series,  claw  l-5th  to 
l-6th  the  blade ;  inner  sepals  somewhat  broader,  claws  much  shorter,  l-9th  to 
1-lOth  the  blade,  or  longer  than  the  mountain  form,  a  double  folded  medium 
elevation  marks  the  lace,  and  a  truncate  slightly  grooved  ridge  along  the  back 
the  entire  length  ;  base  reflexed,  the  upper  2-3ds  gently  recurved  and  aspiring  . 
aloft ;  all  the  sepals  at  the  margins  above  and  apiculate  tips  papillose.  Color 
light  orange  ground,  studded  with  ocellate  blotches  as  if  spattered  with  a 
dark  purple  pigment  that  had  spread  and  tinged  an  areola  around  the  spots,  the 
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lower  third  or  base  being  spotted  with  more  numerous  darker  or  nearly  black 
and  clean  well-de6ned  dots  ;  stamens  shorter  than  the  style  ;  the  curved  ascend- 
ing style  slightly  streaked  with  broken  purple  lines,  apex  triangular-clavate, 
stigma  undivided. 

There  are  two  varieties  of  L.  Bloomer/'anum  found  growing  together  in  the 
interior ;  one  with  bold,  distinct  and  well-defined  dark  dots  and  spots,  with  longer 
sepals  more  attenuated  above ;  the  other  with  ocellate  or  nipple-like  blotches, 
being  broader  and  of  more  continuously  oblong  form.  The  same  distinction 
into  masculine  and  feminine  forms  is  observed  among  these  maritime  lilies.  The 
Island  lily  has  slightly  scabrulose  stems,  and  more  discoidly-scabrulose  under 
surface  to  the  leaves,  and  are  always  scabrous  along  the  mid-rib  beneath ; 
whereas  the  Sierra  Mountain  lilies  are  mostly  glabrous — sometimes  pubescent  on 
both  raid-rib  and  nerves,  but  never  scabrous ;  they  also  sport  more  leaves  in  the 
whorls,  etc.;  these  also  are  broader,  hence  the  greater  number  of  nerves ;  the 
nnmerotts  flowers  are  usually  (if  not  always)  alternately  distributed  on  longer 
and  more  divaricate  pedancles.  The  slightly  purplish  scales  of  those  of  the 
mountains  become  very  remarkably  purple  on  the  islands.  The  enormous  gre- 
garious bulb,  with  its  numerous  stems,  is  a  peculiar  feature  not  observed  in  the 
thousands  of  specimens  hitherto  examined. 

Pound  by  Mr.  W.  G.  W.  Harford,  of  U.  S.  Coast  Survey,  on  Santa  Rosa 
Island,  growing  on  the  west  side  of  deep  sheltered  ravines,  trending  nearly  north 
and  south,  hence,  only  where  they  get  the  morning  sun  ;  but  are  shaded  from 
the  ardent  meridian,  or .  post-meridian  heat,  which  burns  the  leaves  and  kills 
them  out  on  opposite  exposures  of  the  same  locality.  They  are  found  growing 
in  loose  gravelly  detritus  of  sweet,  freshly  made  soils,  on  the  high  and  dry  well- 
drained  or  leaching  benches,  or  steeper  declivities,  where  thus  sheltered  they 
thrive  the  best,  mid  fogs  and  fierce  cold  winds. 

We  find  no  evidence  of  any  proper  description  of  this  lily.  The  catalogue 
refers  to  scores  of  new  lilies  from  this  coast,  among  which  is  L.  Humboldtii. 
It  is  proper  to  say,  this  h&s  been  kindly  figured  and  sent  to  me  by  Max  Lichten, 
of  Baden ;  but  that  drawing  is  certainly  our  X.  -pardalinum ;  so  far  as  our 
translation  of  the  remarks  of  the  author  enables  us  to  judge — together  with  the 
excellent  painting  —  there  can  be  no  doubt  as  to  the  correctness  of  this  conclu- 
sion. 

Aniteia  azurea^  Kellogg. 

Stem  (perennial?)  twining,  terete,  sub-striate,  densely  canescentrhirsute 
throughout.  Loaves  alternate,  cordate,  acute  and  acuminately  mucronate,  sil- 
very alike  above  and  below,  petioles  short,  or  about  half  an  inch  long,  or  half 
the  length  and  breadth  of  the  blade  (in  full  grown  leaves),  slightly  decurrent, 
base  5-nerved,  altenmte  veined  above,  margins  sometimes  slightly  repand,  and 
somewhat  oblique.  Long  axillary  peduncles  spreading  at  a  right  or  depending 
obtuse  angle,  rarely  deflexed  with  a  somewhat  ascending  sweep,  2  to  2^  inches 
in  length,  terminated  by  a  short  cymule  or  condensed  raceme.  Calyx  of  5  un- 
equal sepals,  persistent,  enveloping  the  capsule,  2  or  3  outer  sepals  much  larger, 
ovate  acuminate  filiform-attenuate,  2  inner  smaller,  ovate-lanceolate  filiform  sub- 
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nlate,  Bub-scarioas  below,  clueflj  the  3  ooter  with  a  ri^d  cbartaoeons  concave 
glabrous  central  pitted  portion,  the  flaccid  berbaceoas  earrounding  parts  par- 
tially hirsate  on  the  face,  and  altogether  so  on  the  back.  ^ 

Bracts,  and  intermixed  bracteoles,  similar,  or  subalate-filiform,  1  or  2  at  the 
base  of  each  articulated  pedicel,  very  hirsute,  }^  to  j^  ao  inch  in  leog-th,  or 
longer  than  the  pedicels.  Flowers  small,  tnbe  very  short,  funnel-form  border 
nearly  entire,  or  emarginated.  glabrous,  (asstivation  plicate)  ^  to  I  inch  expan- 
sion, bright  blue,  star  bands  whitish  taper-pointed,  genitals  exsert.  Stamens 
short,  flattened  filaments  attenuated  upwards,  ciliate  below,  inserted  into  the 
base  of  the  tube.  Style  1,  somewhat  longer  than  the  stamens,  stigma  2-Iobed, 
lobes  ovate,  flattened,  spread  at  a  right  angle.  Capsule  conoidal  sub-prismatic, 
2-celIed  (perhaps  at  length  becoming  I-celled  ?)  2  seeds  in  each  cell,  or  i-seeded, 
2  to  4-yalved,  splitting  also  at  the  nerves  as  well  as  opening  at  the  angles ;  seeds 
roundish  on  the  back  and  sub-plane  on  the  faoe,  smooth  (?)  [It  is  difficult  to 
make  out  the  character  of  the  capsule  to  entire  satisfaction,  for  want  of  the  ma- 
ture fruit.] 

As  D.  C.  gives  the  complanate  stigma  place  in  his  description  of  Aniseia, 
we  place  our  plant  here  provisionally. 

Found  by  Prof.  Geo.  Davidson  of  U.  S.  Coast  Survey,  on  his  recent  (March, 
1873)  visit  to  San  Jose  del  Cabo,  near  Cape  St.  Lucas,  Lower  California,  in 
lat.  23°  03'. 

The  Abrasions  of  the  Continental  Shores  of  N.W.  America,  and 
the  supposed  Ancient  Sea  Levels. 

BT  GEORGE  DAVIDSON. 

In  continuing  my  examinations  of  the  well  marked  benches  or  plateaus  bor- 
dering the  Pacific  Coast  northward  of  Cape  San  Lucas,  I  have  been  constrained 
to  doubt  their  marking  the  ancient  sea  levels  arising  from  an  elevation  of  the 
coast  line,  or  that  they  were  the  work  of  water  alone. 

That  some  few  of  the  smaller  ones,  which  are  composed  of  gravel,  etc.,  were 
made  by  the  action  of  water,  and  may  mark  ancient  sea  levels,  I  think  may 
be  admitted ;  but  those  that  exhibit,  on  an  extended  scale,  level  plateaus  of 
rock,  which  has  every  degree  of  inclination  or  contortion  of  stratification,  and 
an  infinite  variety  of  texture,  cannot  have  been  so  wrought 

Other  forces  more  powerful  and  more  uniform  and  constant  in  action  than 
water,  shaped  these  flat-topped  rocky  benches  or  plateaus ;  and  those  forces,  if 
more  than  one,  abraded  the  present  continental  line  of  our  coast  and  the  larger 
islands  of  the  Santa  Barbara  Channel. 

The  terraces  may  have  been  formed  at  the  surface  of  the  sea,  or  above  it,  but 
more  likely  beneath  it,  and  subsequent  elevation  of  the  land  brought  them  to 
their  present  positions. 

Much  of  the  sharp  outlines  of  this  abrasion  and  terrace-forming  has  been  ob- 
literated by  subsequent  causes ;  principally  by  water  from  precipitation,  alter- 
nations of  heat  and  cold,  and  the  action  of  waves. 
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I  will  ennmeratc  the  principal  examples  which  I  gathered  on  my  recent  trip 
to  Mexico,  tocrethcr  with  those  which  I  have  examined  in  past  years,  to  the 
northward  and  southward  of  Snn  Francisco,  and  offer  some  examples  from  my 
sketches  and  from  photographs. 

Commencing  at  the  southward  I  could,  in  my  trip  of  last  March,  detect  do 
lines  of  terraces  or  plateaus  whatever  at  the  extremity  of  the  Peninsula  of 
Lower  California,  if  we  except  the  peculiar  form  of  the  summits  of  two  or  three 
mountains  to  the  eastward  of  San  Jose  del  Cabo.  Thence  towards  Magdalena 
Bay  I  had  no  view  of  the  coast ;  but  on  the  island  of  San  Margarita,  and  the 
great  headland  of  Cape  Lazaro,  forming  the  ocean  bulwark  to  Magdalena  Bay, 
and  reaching  2,500  feet  elevation,  I  discovered  no  signs  of  terraces  on  the 
ocean  or  bay  sides. 

Of  the  coast  from  Cape  Lazaro  to  Cape  Colnett,  in  latitude  31°  north,  I 
cannot  speak,  except  of  a  long  table  ridge  lying  inland  from  Point  Abreojos,  in 
aboat  latitude  27^.  It  had  the  same  peculiar  features  as  the  mountains  referred 
to  near  San  Jos^  del  Cabo.  , 

Northward  of  Cape  Colnett  I  had  very  favorable  opportunities  to  study  the 
coast  line,  and  made  many  views  to  illustrate  the  numerous  and  very  marked 
examples  of  terraces  that  are  cut  and  planed  in  the  flank  of  the  high  rocky 
coast  barrier.  Vancouver  has  a  view  of  the  mesa  or  table  forming  Cape  Col- 
nett, with  the  strata  inclined  at  a  large  angle  and  the  surface  cut  off  quite 
level. 

The  Point  near  Solitaries  Bocks,  in  about  lat.  31  ^  32'  is  a  well  marked  table 
of  about  150  feet  elevation,  with  a  lower  table  towards  the  extremity  of  the 
point,  visible  when  it  bears  K.  S.  E. 

Five  miles  southward  of  Point  Grajero,  about  lalitute  31^  35',  a  deep,  canon- 
like valley  opens  upon  the  ocean,  and  exhibits  numerous  and  very  sharply 
marked  rock  terraces  on  both  sides  and  at  all  elevations,  reaching  nearly  a  thou- 
sand feet.    The  cafion  stretch^  well  back  into  the  mountains. 

The  northernmost  of  the  Todos  Santos  Islands,  about  latitude  31°  40',  and 
not  laid  down  on  recent  charts,  is  itself  a  well  marked,  rocky,  horizontal  plateau, 
thinly  covered  with  soil ;  whilst  the  southern  island  has  two  terrace  mark?,  the 
lower  corresponding  to  the  level  of  the  top  of  the  northern  islet,  another  higher 
one,  near  the  summit  of  the  ii^let,  about  twice  the  height  from  the  sea.  Even  a 
lower  terrace  line  may  be  traced  about  15  feet  above  the  present  sea  level. 

When  passing  abreast  the  northern  point  of  Todos  Santos  Bay,  no  less  than 
four  well  marked  terrace  rocky  points,  projecting  into  the  ocean,  were  sketched 
in  the  same  view.  Each  point  had  other  terraces  of  greater  elevations  rising 
inland ;  whilst  to  the  northward  stood  out  the  well  known  1'able  Mountain  with 
its  remarkable  flat  top,  2.244  feet  above  the  sea,  and  having  a  breadth  of  4,800 
feet.  On  this  single  view  no  less  than  fourteen  terrace  markings  are  exhibited, 
including  Table  Mountain.  The  vicinity  is  the  best  marked  terrace  formation 
that  I  know  of  on  the  coast.  They  are  not  made  in  soft  soil,  but  appear  as  if 
a  planing  machine  had  cut  them  out  of  the  solid  rocks. 
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The  coast  line  jnst  sonth  of  the  boundary  of  California  and  Lower  California 
exhibits  a  single  terrace  stretching  some  distance  southward. 

Northward,  between  Point  Loma  and  San  Juan  Capistrano,  a  broad  table 
land  of  100  to  300  feet  elevation  and  many  miles  long,  is  familiar  to  all  who 
have  traversed  that  country  by  stage ;  at  certain  points  there  are,  over  the  pla- 
teau, gravel  deposits  of  peculiar  shape,  for  which  I  have  in  vain  endeavored  to 
find  a  cause  in  the  movement  of  water.  Their  low  rounding  summits  are  about 
two  feet  abo?e  the  general  level,  from  twelve  to  twenty  feet  in  extent,  and  lie 
contiguous  to  each  other  over  occasional  large  ai*eas,  ceasing  suddenly  and  g-iv- 
ing  place  to  the  very  flat  table.  The  fullest  effect  of  their  shape  is  seen  at  san- 
rise,  with  the  long  shadows  filling  the  intervening  depressions. 

On  passing  San  Pedro  hill  the  lines  of  the  terraces  were . peculiarly  well 
marked  by  the  brighter  lines  of  gay  flowers  seen  from  seaward  on  their  compar- 
atively level  surfaces.  The  traces  of  these  terraces  are  cut  in  rock,  and  are 
readily  traced  in  the  detailed  topographical  map  by  the  Coast  Survey.  The 
view  made  by  me  shows  five  principal  terraces  which  the  contour  sheet  of  topo- 
graphy indicates. 

The  lowest  terrace  is  about  65  feet  above  the  sea  ;  2d,  140 ;  *3d,  260 ;  4th, 
360  ;  5th,  580 ;  several  smaller  ones  about  700  and  800.  and  other  especially 
marked  ones  at  900, 1,000  and  1,200  feet  The  hill  itself  is  rounded,  and  at  its 
highest  point  is  1 ,478  feet  above  the  sea.  The  five  principal  terraces  are  on  the 
southwest  face,  but  the  greater  number  on  the  northwest  end  of  the  hill. 

The  "mesa"  lying  fifteen  miles  to  the  northwest  of  Point  Vincente,  is  a  capital 
example  of  the  flat  terrace,  and  is  reprodaced  on  the  coast  line  under  the  south- 
ern flank  of  the  Santa  Monica  range,  at  a  point  about  twenty  miles  westward  of 
Los  Angeles.  At  the  mouth  of  the  Arroyo  Santa  Monica,  the  table,  several 
miles  in  extent,  has  an  elevation  of, about  90  feet,  and  terminates  as  a  bold  rocky 
bluff  on  the  sea.  Within  this  arroyo  are  several  smaller  terraces  which  may 
have  been  formed  by  water. 

Point  Dume,  lying  about  25  miles  W.  N.W.  from  Point  Yincente,  is  another 
well  defined  table,  where  a  projecting  spur  from  the  mountains  has  been  planed 
off  for  two  or  three  miles,  whilst  towards  the  extremity  a  deeper  grooving  has 
been  ploughed  out  and  left  the  head  as  a  dome-shaped  point. 

At  San  Buenaventura,  and  hence  toward  Point  Concepcion,  we  find  numer- 
ous narrow  rocky  plateaus,  but  most  markedly  exhibited  in  the  vicinity  of  Point 
Concepcion,  where  the  bluff  exhibits  every  inclination  of  stratification,  but  the 
top  is  flat  and  comparatively  smooth.  It  is  a  counterpart  of  Point  Dume,  but 
more  extended. 

Among  the  islands  of  the  Santa  Barbara  Channel,  San  Clemente  and  San 
Nicolas  are  both  long,  comparatively  flat  topped  mountains ;  but  the  principal 
feature  of  the  southern  group  is  the  remarkable  parallelism  of  their  longer  axes, 
and  also  of  the  channels  which  have  been  cut  through  the  group  lying  off  the 
Santa  Barbara  shores ;  and  this  parallelism  is  continued  in  the  coast  line  of  the 
Santa  Lucia  mountains,  Mount  Buchon,  Point  Ar^ucllo  to  Concepcion  and  San 
Pedro  hills. 
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Anacapa  Island,  lying  in  the  throat  of  the  Santa  Barbara  channel,  ami  directly 
abreast  the  opening  of  the  extensive  valley  of  Santa  Clara,  consists  of  a  very 
narrow  five  mile  ridge  of  coarpe  dark  gray  sandstone  ;  two-thirds  of  the  length, 
reckoned  from  the  eastern  extremity,  has  been  planed  off.  The  sides  are  per- 
pendicular, and  the  summit  of  the  eastern  part  about  300  feet  above  the  sea, 
whilst  the  western  part  rises  to  930  feet  in  height,  but  the  line  of  the  level  of 
the  summit  of  the  eastern  parts  is  marked  around  the  flanks  of  the  western,  not- 
withstanding the  deep  gulches,  with  almost  vertical  sides,  which  cut  from  the 
summit  to  the  top  of  the  bluff. 

On  the  northwestern  flank  of  the  Monte  del  Buchon,  lying  between  San  Luis 
Obispo  Buy  and  Los  Esteros,  although  cut  by  deep  gulches,  there  are  three 
very  plainly  marked  terraces,  each  of  several  hundred  feet  in  height ;  no  other 
point  is  more  plainly  marked. 

The  seaward  flanks  of  the  Santa  Lucia  range,  between  San  Simeon  Bay  and 
Mont^erey  Bay  have  occasional  terrace  markings,  but  the  precipitous  and  high 
face  of  the  mountains  has  apparently  permitted  less  marked  abrasions  than  at 
other  points,  or  subsequent  causes  have  obliterated  them.  This  range  contains 
the  highest  peaks  along  the  immediate  coast  of  California  or  Oregon,  some  of 
them  reaching  5,700  feet  elevation. 

At  Santa  Cruz  Point,  and  hence  to  the  northwestward,  a  pretty  table  bluff 
exists.  Thence  to  San  Francisco  we  have  several  examples  of  the  flat-topped 
rocky  terrace.  Before  reaching  the  Pescadero  "the  general  formation  of  the  im- 
mediate seaboard  for  twelve  miles  is  that  of  a  table  land  of  three  terraces,  the 
lowest  gradually  sloping  from  the  base  of  the  second  to  the  coast,  which  is  ex- 
ceedingly rocky  and  forbidding." 

But  it  is  not  necessary  to  multiply  instances.  Passing  rapidly  to  the  north- 
ward as  far  as  Point  Arena,  in  latitude  39°,  I  have  examined  the  plateau  at  the 
lighthouse  point,  as  well  as  the  others  towards  Arena  Cove,  but  I  bring  the 
former  to  your  notice,  because  a  photograph  of  the  point  exhibits  the  stratifica. 
tion  as  almost  perpendicular,  and  shows  the  present  broken  condition  of  the 
bluff  and  low  water  level,  arising  from  the  action  of  water  and  weather.  The 
terrace  at  the  Point  is  about  40  feet  above  the  sea,  covered  with  a  very  thin 
stratum  of  soil,  and  for  a  distance  of  half  a  mile  a  base  line  was  nieasured  by  the 
Coast  Survey  with  a  difference  of  level  on  the  plateau  of  about  two  feet ;  the 
same  level  is  maintained  among  the  timber. 

In  this,  as  in  most  of  the  other  cases  I  have  mentioned,  the  rock  appears  to  have 
been  absolutely  planed  off,  and  that  the  different  degrees  of  hardness  of  the  stratifi- 
cation had  no  apparent  influence  upon  the  mechanical  causes  at  work.  Other  ter- 
races near  the  cove  reach  over  200  feet  elevation,  and  whilst  the  blufis  for  miles 
exhibit  every  contortion  of  stratification  and  every  degree  of  hardness,  the  sur- 
faces of  the  terraces  are  planed  off. 

The  shores  of  Mendocino  Bay,  Points  Cabrillo,  Delgado,  Table  Bluff,  and 
Cape  Orford  tell  the  same  story.  The  latter  bears  a  marked  resemblance  to 
Points  Concepcion  and  Dume.  Three  miles  south  of  the  Cape  the  terrace  is  a 
fine  blue  sandstone,  full  of  fossil  shells.    Thence  northward  the  signs  are  few. 
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About  Capes  MeDdocino  and  Fortanas  are  one  or  two  slight  indications  of 
terraces  as  viewed  from  seaward,  but  northward  of  these  Capes  the  climatic  con- 
ditions of  the  seaboard  change,  and  they  appear  to  have  acted  more  energeti- 
cally than  to  the  southward.  Nevertheless^as  we  approach  the  Strait  of  Faca 
we  have  evidences  of  a  single  line  of  flat  topped  rocky  terrace,  from  Point 
Grenville  to  Tatoosh  Island. 

Destruction  Island,  in  latitude  47°  41',  is  one  or  two  miles  in  extent,  rr  cky, 
bold  and  flat-topped,  about  75  feet  above  the  sea.  The  bluff  of  the  adjacent 
main  shore  possesses  the  same  characteristics,  as  shown  by  the  view  on  the  Coast 
Survey  chart. 

Off  Cape  Flattery,  in  latitude  48^  24%  lies  Tatoosh  Island,  108  feet  high, 
bold,  rocky,  and  flat-topped.  Fuca's  Pillar  and  other  rocks  off  the  Cape  have 
the  same  elevation. 

With  the  outer  shores  of  Vancouver  and  Queen  Charlotte's  Islands  I  am  not 
&miliat,  but  I  have  failed  to  find,  among  the  views  and  descriptions  of  the  old 
or  recent  navigators,  any  indications  of  terrace  formation.  Nor  have  I  found 
them  for  certainty  among  the  inner  passages  of  the  great  archipelago  extending 
from  Olympia,  in  47°,  to  the  mouth  of  the  Chilkaht  in  59°,  although  I  have 
discovered  and  measured  the  direction  and  depth  of  the  markings  of  ice  action 
among  the  islands  of  Washington  Sound  and  the  adjacent  parts  of  Vancouver 
Island,  both  in  the  clean  cut  and  very  deep  groovings,  and  in  the  presence  of 
large  numbers  of  huge  erratic  boulders. 

Of  the  topographical  or  geographical  details  of  the  shores  of  the  Gulf  of  Al- 
aska, we  know  very  little.  La  Perouse,  in  approaching  the  coast  under  Mt. 
St.  Elias,  thus  describes  it:  at  the  same  time  I  must  confess  to  receiving  all  his 
descriptions  with  a  certain  amount  of  reservation  :  "  The  mountains  appeared  to 
be  at  a  little  distance  from  the  sea,  which  broke  against  the  cliffs  of  a  table  land 
300  or  400  yards  high.  This  plain,  black  as  if  burned  by  fire,  was  totally  des- 
titute of  verdure.  *  *  *  As  we  advanced  we  perceived  between 
us  and  the  elevated  plateau,  low  lands  covered  with  trees  which  we  took  for 
islands.  The  table  iand  serves  as  a  base  to  vast  mountains  a  few  leagues  within. 
Approaching  the  coast  we  saw  to  the  eastward  a  low  point  covered  with  trees, 
which  appeared  to  join  the  table  land,  and  terminate  at  a  short  distance  from  a 
second  chain  of  mountains." 

Middleton  Island,  in  the  Gulf  of  Alaska,  in  latitude  59^  30',  is  the  only  flat- 
topped  rocky  island  mentioned  or  depicted  by  any  of  the  navigators.  It  is  about 
seven  miles  long,  north  and  south,  with  a  breadth  of  three  miles.  The  surface 
of  the  island  is  comparatively  low,  quite  level,  and  destitute  of  trees:  the  shores 
are  craggy.  Belcher  says  it  does  not  exceed  thirty  feet  in  height,  and  has  a  very 
soft  spongy  soil  over  micaceous  shale,  interppei'sed  with  quartz  dykes. 

The  southern  point  of  Eayak  Island,  in  59°  49',  is  a  high  table  rock,  as  des- 
cri'ied  by  Belcher. 

Long  IsIand,offtheharbor  of  St.  Paul's,  Eadiak,and  Chiniak  Point  are  flat- 
topped  and  rocky,  but  not  well  marked. 
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Among  the  Aleutian  Islands  or  along  the  Peninsula  of  Alaska,  I  saw  no  ter- 
race formations  such  as  I  have  before  described,  and  I  fail  to  find  amongst  the 
DaYi^rators,  u)p  to  1855,  views  that  indicate  such  features.  To  the  far  north,  in 
the  Behriug  Strait,  the  English  views  represent  the  rocky  Diomede  Islands  as 
bold,  high  and  flat-topped,  as  well  as  the  east  cape  of  Asia. 

In  all  these  instances,  and  in  others  not  enumerated,  we  find  a  prevailing 
featurCj  regardless  of  the  dip  or  direction  of  the  stratification  of  the  rocks.  A 
nearly  level  surface  of  rock  with  a  comparatively  thin  layer  of  soil  thereon ;  the 
plateaus  sometimes  miles  in  extent,  bordering  the  coast  line  with  jagged  clifi&, 
which  illustrate  the  action  of  water  and  weather.  Above  these  plateaus  are 
frequently  others  stretching  inshore,  and  reaching  elevations  of  certainly  1,200 
feet,  and  probably  more. 

Whilst  the  general  plateau  is  level,  or  nearly  so,  there  are  numerous  indica- 
tions that  broad  groovings  have  been  made  across  them,  as  exhibited  in  the 
views  of  Points  Dume,  Concepcion  and  Orford,  and  across  the  ridge  of  Anacapa 
Island.  And  it  is  noticeable  that  these  plonghings  or  groovings  are  across  the 
points  and  across  the  islands,  and  run  with  the  general  trend  of  the  Coast  line. 

These  prominent  features  are  sufficient  to  satisfy  us  that  more  effective  and 
more  regular  agencies  were  at  work  to  form  them  than  are  at  work  on  such  a 
vast  scale  to-day. 

The  upheaval  of  the  continental  shores  by  subterranean  action  can  not  pro- 
duce such  terraces  and  plateaus ;  if  the  shores  of  the  Pacific  were  to-day  to  be 
raised,  say  200  feet,  we  know  from  the  depths  bordering  it,  that  such  results  would 
not  be  one  of  the  consequences.  The  action  of  water  will  not  account  for  them. 
Whether  by  "continual  dropping"  or  by  storms,  it  first  wears  away  the  soft  and 
more  friable  parts,  leaving  the  harder ;  it  destroys  shores  by  undermining,  and 
then  grinding  it  leaves  irregular  jagged  surfaces.  These  irregular  surfaces,  if 
upheaved  above  the  level  of  the  sea,  would  not  wear  away  regularly  by  the 
weather;  the  inequalities  would  in  time  be  filled  by  disintegrated  material, 
but  the  surface  of  the  rock  would  not  bear  the  impress  of  a  planing  machine. 
We  must  be  guided  in  great  measure  by  experience,  and  judging  by  our  knowl- 
edge of  present  local  glacier  action,  I  think  we  can  appeal  to  the  action  of  ice, 
moving  slowly  but  surely,  as  a  great  planing  or  moulding  machine ;  its  lines  of 
movement  perhaps  controlled  by  masses  and  elevations  of  land  not  now  existing 
as  such,  and  by  forces  no  longer  acting  on  such  a  scale.  We  may  suppose  a 
great  ice  belt  to  have  existed  contiguous  to  the  continent  and  moving  parallel 
with  it ;  and  existing  at  the  same  period  with  the  ice  sheet  that  covered  the 
continent  or  the  lower  parts  thereof.  Some  of  the  mechanical  effects  of  this  belt 
may  be  those  we  see  exhibited  upon  the  islands  and  the  general  coast  line ;  the 
effects  of  the  latter  in  the  gorges  opening  upon  the  shores  in  the  interior  valleys, 
and  on  the  mountain  flanks  when  at  right  angles  to  the  coast  line. 

All  the  groovings  on  Vancouver  Island  and  the  islands  of  Washington  Sound, 
at  the  southern  extremity  of  the  Gulf  of  Georgia,  point  to  the  agency  which 
causes  them  as  moving  southward,  and  if  we  accept  an  ice  sheet  over  the  con- 
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tinent,  or  a  part  thereof,  and  an  ioe  belt  contiguous  to  the  continental  shores,  we 
can  readily  understand  from  the  manner  of  the  formation  of  glaciers  that  it 
moved  as  a  great  stream,  or,  more  likely,  in  currents,  from  the  north ;  probably 
with  extreme  slowness,  but  with  certainty. 

Moreover,  a  boily  of  ice  contiguous  to  the  shores  of  the  continent  will  do  its 
work  more  or  less  effectually  and  at  greater  or  less  depths,  in  proportion  to  its  rate 
of  progress  and  its  thickness ;  so  that  we  can  understand  how  terraces  of  difiereot 
elevations  may  have  been  formed  durinn^  that  period,without  any  relative  change  of 
the  level  of  the  sea  and  bordering  land,  although  the  same  general  effects  would 
have  been  produced  if  the  land  had  been  rising  or  subsiding. 

Moreover,  the  mass  of  ice  resting  on  the  land  may  have  done  similar  work 
above  the  level  of  the  sea,  to  what  may  have  been  beneath  it.- 

Thus  these  terraces  may  not  indicate  the  different  steps  of  the  elevation  of  the 
continental  shore;  and  instead  of  resorting  to  the  theory  of  great  and  violent 
upheaval,  per  solium^  we  see  how  the  elevation  may  have  been  gradual,  and  even 
after  the  terraces  have  been  formed.  This  gradual  movement  of  elevation  is  in- 
dicated by  the  present  level  character  of  the  plateaus,  or  when  very  broad,  by 
their  slight  inclination. 

I  do  not  propose  tp  offer  any  explanation  as  to  how  the  ice  belt  was  formed, 
or  how  it  acted;  whether  as  a  great  body,  disconnected  from  the  continental 
ice  sheet,  it  moved  slowly  down  the  coast  line  by  the  combined  forces  of  ocean 
currents  and  the  pressure  of  the  greater  masses  from  the  northward ;  or  whether 
it  moved  as  a  part  of  the  great  ice  sheet  from  the  northward. 

The  evidences  of  these  terraces  seem  to  be  found  in  greater  proportion  be- 
tween latitudes  30  and  42  than  further  to  the  north,  and  this  may,  in  a  measure, 
be  thus  accounted  for. 

Since  the  period  of  upheaval  succeeding  the  terrace  formation,  •?^!!cral  and 
local  climatic  changes  have  doubtless  taken  place,  tending  to  the  destruction  of 
the  terraces,  and  as  they  were  formed  in  sedimentary  rocks,  most  of  their  finer 
markings  have  been  obliterated.  Throughout  the  coast  line,  below  latitude  40°, 
we  find  that  after  the  terraces  have  been  elevated,  the  disintegration  of  higher 
lands  took  place  with  greater  activity  than  at  present,  and  yet  the  material 
was  carried  downward  without  great  violence,  and  formed  long,  gently  inclined 
slopes  from  the  base  of  the  mountains  towards  the  shores  or  into  the  valleys. 
One  of  the  finest  examples  of  this  is  in  the  Valley  of  the  Santa  Clara,  east  of 
San  Buenaventura ;  another  is  the  Valley  of  San  Josd,  Lower  California,  whilst 
innumerable  examples  abound  on  a  smaller  scale  along  the  flanks  of  our  moun> 
tains.  Such  results  may  have  taken  place  under  a  climate  of  great  heat  and 
excessive  moisture,  with  unceasing  precipitation,  but  without  violent  rains  to 
create  torrents,  and  assisted  by  the  colder  weather  of  winter.  Subsequently 
these  gently  sloping  deposits  were  cut  through  by  torrential  forces,  which  are 
yet  at  work,  but  on  a  decreased  scale. 

On  the  coast  line  many  cases  can  be  seen  where  these  long  sloping  deposits  of 
disintegrated  material  have  been  cut  through  by  subsequent  torrents,  and  are 
now  being  undermined  and  washed  away,  so  as  to  expose  the  flanks  of  the  monn- 
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turn  behind  tbem.    A  notable  example  is  that  jnat  north  of  Judas  Head,  on 
the  Island  of  Margarita. 

Tb  the  northward  it  is  reasonable  to  sappose  that  the  ice  belt  lingered  longer 
^nn  at  the  sooth,  and  thai  when  it  was  dissipated,  the  destnictive  agencies  of 
gnat  climatic  changes  and  excessive  rain&ll  were  much  more  active  and  wear- 
ing.  Above  latitude  4(P  we  do  not  find  the  long,  gently  sloping  surfaces  of  dis- 
integrated material ;  as  We  advance,  even  the  steep  sloping  hill  sides  give  way  to 
the  iiord-Iike  coasts  of  Yanooaver,  and  the  Archipelago  Alexander.    There  vio- 
lest  8tonii9,exce8Bive  moisture  and  precipitation,  and  great  thermal  changes,  are 
prodactog  a  hundred-fold  greater  efifect  than  to  the  southward^  and  obliterating 
whatever  evideoces  existed  of  the  terrace  formation.    The  terraces  may  have 
besD  bot  partially  developed  on  account  of  the  duection  of  the  movement  of  the 
ioe-belt  not  following  the  tvend  of  the  coast  line  from  the  westward ;  or  there 
Bsy  bare  followed  a  subsidence  instead  of  an  elevation  of  the  continental  shores 
of  Alaska,  as  I  have  elsewhere  indicated. 

Fdr  illnstntioDS  to  this  article,  see  FUte  Y . 


Bbgulab  WsKtrnQy  Monday,  Mat  19th,  1873. 
y  President  m  the  Chair. 

Twenty-three  members  present. 

Major-Oeneral  J.  M.  Schofield,  Ensebio  Molera,  and  Prof.  D. 
HeClure,  of  Oakland,  were  elected  recent  members;  and  Dr. 
Frans  Steindachner,  of  Vienna,  Austria,  a  corresponding  member. 

DonatioDS  to  the  Maaeam :  Specimen  of  a  Hawk ;  also  speci- 
mens of  a  species  of  Fox  (  Vuipes  KUarali$y  Baird),  the  latter  from 
Santa  Rosa  Island,  by  W.  G.  W.  Harford.  Specimen  of  Trunk- 
lidi  {08traeion)y  from  Enderbury's  Island,  Lat.  3^  S.,  Long.  176'' 
W.,  found  under  the  edges  of  coral  reefs;  presented  by  C.  A.  Wilr 
fitiDS,  of  Honolulu.  Specimens  of  Vddla ;  also  fishes,  from  oft 
Ctpe  St.  Lucas,  Lower  Cal.,  by  Dr.  Schlatter,  of  the  P.  M.  S.  S. 
Co.  Infosorial  Earth  from  Catalina  Coye,  Santa  Barbara  channel ; 
also  specimens  of  Gypsum,  frt>m.  Santiago  Cafion,  Los  Angeles 
County,  presented  by  A.  W.  Chase,  U.  S.  Coast  Survey. 

Dr.  James  Blake  read  Hie  following : 

Paoc.  Gal.  Acad.  Soi.,  Vol.  Y«—7. 
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On  the  Btruoture  of  the  Honey-bag  in  the  Honey-making  Ant 
Hyrmecocystus  HezicanuB. 

BT  JAMBS  BLAK^,  MJ). 

Having  prepared  the  two  Bpecimena  of  the  hoDey-making  ant  that  were  ex- 
hibited in  connection  with  Mr.  Edwards'  paper  at  a  previous  meeting  of  the 
Academy,  I  have  been  enabled,  by  preserving  them  in  a  solation  that  rendos 
the  sack  containing  the  honey  perfectly  transparent,  to  ascertain  the  carioiu 
&ct  that  the  intestine  of  the  insect  is  not  continued  beyond  the  thorax,  so  that 
there  is  no  way  in  which  the  remains  of  the  food  can  be  expelled  from  the  body, 
exoept  by  the  mouth.  The  honey-bag  is  evidently  formed  by  the  expansion  of 
the  abdominal  segments,  as  the  remains  of  the  four  chitinous  rings  in  which  it 
was  originally  enclosed  are  still  visible.  The  first  ring  anteriorly  retains  its 
connection  with  the  thorax,  the  posterior  part  being  split  so  as  to  expand.  The 
remains  of  the  other  rings  are  seen  as  small  scales  on  the  dorsal  and  ventral 
surfaces  of  the  honey-bag.  The  Expansion  of  the  abdominal  cavity  has  not 
taken  place  evenly,  as  the  orifice  of  the  cloaca  with  the  ovipositor^  which  in  the 
ant  is  situated  at  the  end  of  the  abdoznen,  is  now  found  at  some  distance  from 
the  end  on  the  ventral  surface,  so  that  the  expansion  of  the  abdomen  has  evi- 
dently been  greater  on  the  dorsal  than  on  the  ventral  surface.  One  carious  fiict 
resulting  from  the  want  of  connection  between  the  intestixte  and  the  cloaca  is, 
that  all  the  food  the  animal  takes  must  go  to  form  the  honey,  with  the  exception 
of  the  small  quantity  consumed  in  keeping  up  the  functions  of  the  body.  This 
is  the  more  singular,  when  we  consider  the  habits  of  the  insect  as  described  by 
Mr.  Edwards,  as  these  would  apparently  render  it  almost  impossible  that  they 
should  be  supplied  exclusively  with  nectar  from  the  flowers. 

Kew  Problems  in  Mensuration.* 

BT  GEOROE  DAVIDSON. 

Xni.  Having  given  the  sides  of  a  rectangle,  determine,  in 
terms  of  those  sides,  the  sides  of  a  required  consecutive  series  of 
interior  hollow  rectangles  and  central  rectangle,  into  which  it  maj 
be  divided,  having  equal  areas  with  each  other. 

To  divide  it  into  n  hollow  rectangles,  and  the  central  rectangle  ; 
call  I  the  length  and  b  the  breadth  of  the  given  rectangle  ;  re,  ^, 
etc.,  the  required  lengths  next  interior ;  Xjj/\  etc.,  the  correspond- 
ing breadths ;  (w — 1)  and  w  the  last  two  lengths,  and  (w' — 1) 
and  w'  the  last  two  breadths ;  then 


jr2  = 


^   (n-l)/2    ^.a^(n-l)62.  ,^_(n-2) /2  ,^.,_  (n~2)  62    .   ^ 


In  continiution  of  former  problexns  in  thiB  and  in  Vol.  IV. 
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(«_i)i=^^J[i ,  («'-i)2=  IL»  :  «a=  1  «,'2  =5  *J 


n^ 


XIV .  Having  giyen  the  sides  of  a  hollow  rectaDgle,  determme, 
in  tenns  of  those  sides,  the  sides  of  a  consecutive  series  of  timilar 
hollow  rectangles,  of  equal  areas  with  each  other,  into  which  it  is 
required  to  divide  the  ^ven  hollow  rectangle. 

To  divide  it  into  n  hollow  rectangles,  let  2 '  represent  the  outer  and 
I  the  inner  lengths  of  the  ^ven  hollow  rectangle  ;  h'  the  outer,  and 
b  the  inner  breadths ;  Xy  y,  Zy  etc.,  the  consecutive  lengths,  reck- 
oning from  V  iol;  x  y\zy  etc.,  the  corresponding  consecutive 
breadths ;  (^£^— 1)  and  w  tha  last  two  lengths,  and  {w — 1)  and 
vf  the  last  two  breadths ;  then 

XY.  Having  subdivided  the  hollow  rectangle,  as  in  problem 
XIV.,  determine,  in  terms  of  the  given  sides  thereof,  the  sides  of 
a  consecutive  series' of  similar  hollow  rectangles  inside  the  given 
rectangle,  and  having  areas  equal  with  those  of  the  prescribed  sub- 
divisions. 

Suppose  the  given  hollow  rectangle  is  subdivided  into  f  hollow 
rectangles,  and  ^ere  are  required  n  inner  hollow  rectangles  of  equal 
areas ;  let  l\  7,  h\  i,  Xy  y,  2,  etc.,  x\  y\  z\  etc.,  represent  quan- 
tities as  before ;  and  »',  t",  t'",  etc.,  the  consecutive  lengths,  reck- 
oning from  I  toward  the  center ;  i',  i",  i'",  etc.,  the  correspondmg 
consecutive  breadths ;  then 
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.2    b  (n  +  p)bl-^nb'  I' 
n^  I  p 

XVI.  Haying  sabdivided  the  hollow  reciangle^  as  in  problem 
XIV.,  determine,  in  terms  of  the  given  aides  thereof,  the  sides  of  a 
consecutive  series  of  similar  hoUow  rectangles,  outside  the  given 
rectangle,  and  having  areas  equal  with  those  of  the  prescribed  sub- 
divisions. 

Suppose  the  given  hollow  rectangle  is  subdivided  into  p  hollow 
rectangles,  and  there  are  required  n  outer  hollow  rectangles  of 
equal  areas ;  let  T,  ?,  6',  6,  a?,  y,  2,  etc.,  a;',  y',  2',  etc.,  represent 
quantities  as  before;  and  o\  o\  o'\  etc.,  the  consecutive  lengths, 
reckoning  from  I  outward ;  o',  o",  O'",  etc.,  the  corresponding  con- 
secutive breadths ;  then 


2  _  r  5  {nJrV)h'V'-^bl\ 
--V\  'p  { 


DescriptioiiB  of  a  New  Genua,  and  two  new  speoies  of  Flants 
firom  the  Faciflo  Coast  of  America. 

BT  A.  XKLLOOO,  M.  D. 

The  following  plant  has  somewhat  the  appearaaoe  of  a  very  branching  speci- 
men of  Helianthus  gigcuUeus,  and  is  closely  allied  to  Parthenice  of  Gray. 

Generic  Description. 

Parthenopsis,  Kellogg. 

Heads  broadly  campanulate,  with  loosely  sub-imbricated  foliaceoos  and  mem- 
branaceoas  involacral  scales,  many-flowered,  elongated  pistillate  ray  flowo^ 
about  11  or  12  from  the  axils  of  each  of  the  inner  hyaline  involucral  scales,  but 
entirely  free ;  those  of  the  disk  tubular  and  perfect,  about  60.  Involucre  in 
somewhat  several  merging  series,  outer  more  loosely  spreading ;  the  two  outer 
sub-series  leafy ;  and  about  2  to  3  inner  membranaceous  series  slightly  colored 
(greenish  yellow),  the  Iwo  outmost  marrow  scales  short,  distinct,  lanceolate 
acute  (3-nerved),  the  other  3  or  4  of  this  foliaoeous  series  larger,  very  broadly 
ovate  sub-imbricated  and  coherent  into  the  broad  united  or  entire  base  of  the 
common  involucre  (5  to  7-nerved).  The  more  or  less  membranous  colored 
(greenish  yellow)  series  consists  of  about  5  very  broadly  ovate  obtuse  mem- 
brano-coriaceous  serrate  scales  narrowing  into  about  5  or  6  oval-oblong  sub- 
obtuse  serrate  and  m#re  scarious  sqUes ;  and  suooessively  into  final  hyaline  acut- 
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lafa  serrate  series  of  aboat  10  or  12  flat  and  perfectly  free  persistent  scales.  Bc- 
ceptacle  broad  (about  )^  an  inch  or  so)  flat,  naked,  or  only  sabpnbescent,  areol- 
ate.  Bays  about  11,  oblong-lanceolate  about  d-tootfaed  (3-5? — ^middie  tooth 
longest)  tube  very  short  hirsute  with  white  jointed  hairs,  pistils  much  ezserted, 
lobes  recurved,  tipped  with  a  short  cone ;  disk  florets  50  to  60,  tubular  slightly 
dilated  below,  abruptly  narrowed  into  a  very  short  tube  also  hirsute  with  white 
jointed  hairs  and  stipitate  glands  5-toothed  recurve  spreading  border,  and  glab- 
rous teeth  ;  filament  stipitate-glandular ;  style  bulbous  at  the  base,  deeply  divi- 
ded above,  recurved  and  with  the  yellow  staminal  tube  ezsert,  lobes  tipped  with 
a  very  short  sub-obtuse  cone,  hispid  on  the  back.  Achenia  of  disk  and  ray 
similar,  free,  oblong,  obcorapressed  narrowing  towards  the  base,  sub-8-eided, 
glabrous  or  a  few  scattered  striguloid-tuberdes  and  broken  crennlated  lateral 
margins,  slightly  incurved,  a  little  convex,  carinated  and  3-nerved  on  the  bade ; 
hce  1-ridged  and  5-nerved,  apiculate,  all  naked,  being  ndther  toothed  nor  notched 
(not  a  vestige  of  rudiments  seen). 

A  perennial  branching  maritime  shrub  6  to  8  feet  high,  with  bright  yellow 
hdianthoid  flowers,  about  2  inches  in  diameter ;  on  terminal  naked  peduncles, 
usually,  if  not  always,  in  pairs  opposite  the  final  mature  leaf —strong  Artemesia 
odor. 

Parthenopsis  maritimns,  Kellogg. 

A  woody  perennial;  broadly  branching  alternately  above,  erect,  (bark  of 
body  pearly  grey — ^twigs  dark  madder-purple),  puberulent  in  the  young  state,  6 
to  8  feet  high,  >i^  to  1  inch  in  diameter.  Leaves  deciduous,  cordate-deltoid  and 
deltoid  acute,  ovate,  and  ovate-oblong  acute  or  acuminate,  base  rarely  subcune- 
ate  or  oblique  serrate,  dentate  or  repand-dentate  3-5-nerved  or  triplinerved  close 
above  the  (sometimes  obscurely)  3-nerved  base,  margins  slightly  scabrous ;  lam- 
ina thm,  green  above  and  peargreen  beneath ;  sparsely  pubescent  on  both  sides, 
petioles  slender,  >^  to  >|^  or  so  the  lengtii  of  the  blade,  sub  scabrous,  alternate, 
rarely  the  upper  pairs  opposite,  2-6  inches  or  more  in  length,  1  to  4  inches  in 
breadth ;  peduncles  in  pairs,  or  di-ortrichotomous,  opposite  the  extreme  devel- 
oped leaves,  naked,  as  long,  and  one  usually  longer,  than  the  petiole  (or  1)^  to 
2  inches  in  length).  Involucre  in  2-many  series ;  outer  leafy,  several  from  the 
first  broadest  colored  series,  successively  diminishing  to  hyaline  marginal  discoid  (?) 
scales.  Bays  an  inch  or  more  in  length  (or  about  twice  or  thrice  the  disk)  ob- 
^ong-Ianceolate  3  or  more  toothed,  middle  tooth  longest,  etc.  Flowers  yellow, 
2}i  to  3  inches  in  diameter ;  disk  florets  with  a  cylindrical  prolonged  throat, 
slightly  swelled  pubescent  and  stipitate-glandular  below,  5-toothed  glabrous 
border,  teeth  short,  triangular-acute  recurve-spreading,  abruptly  narrowed  into 
a  short  tube,  hirsute  with  unequal  massed  white  frosty  jointed  hairs,  and  stipi- 
tate glands  intermixed ;  style  exsert  (purplish  lobes)  revolute,  cone  tipped,  pap- 
piUoee  and  hispid  on  the  back,  base  bulbous  and  glabrous;  (florets  and  anthers 
yellow),  lance-pointed  united,  filaments  stipitate-glandular,  (rarely  a  little  hinnte 
also) ;  achenia  of  disk  and  ray  rimilar,  all  naked  and  free,  the  firtile  very  dark 
purple,  and  less  striate  but  more  tuberculate  throughout  Beceptade  not  at 
aU  chaffy,  scarcely  puberulent,  flat,  aieolate. 
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Foaod  by  Mr.  W.  G.  W.  Harford,  on  Santa  Boea  Island,  off  the  coast  of 
Santa  Barbara,  1872-3.  A  veiy  showy  plant  bat  having  a  rather  too  strong 
Artemesia  odor  to  be  agreeable.    Similar  to  Euphrottyne, 

Closely  allied  to  ParthenUe,  Gray,  PI.  Hort.,  p.  85,  bat  that  has  a  hemispheri- 
cal head— oval  and  orbicalar  obovate  convex  receptacle,  doably  dentate  leaves ; 
founded  on  a  plant  with  heads  2  to  3  lines  in  diameter. 

Dendromecon  Harfordii,  Kellogg. 

Stem  shnibby,  branches  glabrous,  whitish  or  creamy  bark  obtaaely  angled  by 
the  decnrrent  mid^ribs,  (azillaiy  bads  conspicnoos). 

Leaves  variable,  from  ronndish  to  snb-cordateovate,  ovate,  or  ovate-oblong- 
obtose,  macronate  with  sabKmneate  base ;  or  elliptic,  short  or  abruptly  caspid, 
ate-acaminate,  3  to  5-nerved  or  more  (7),  and  triplinerved  above  (mid-rib  often 
colored  orange)  margins  entire,  denticalate  or  serrate,  petioles  very  short,  decor- 
rent-winged ;  foliage  large  (1-3  inches  long,  %  \^  1%  inches  wide)  densely 
crowded  or  imbricated,  thick,  coriaceous,  rigid  and  toagh,  strongly  reticulated 
light  greenish  yellow,  peduncles  yeiy  short  with  many  leafy  bracts,  mostly  in 
pairs  or  solitary ;  style  one,  stigma  2-Iobed,  lobes  sub-sessile  or  on  short  limbs 
(about  %  a  line  long)  each  irregularly  4-lobed  (purple) ;  pods  10-ribbed ;  seeds 
fig-shaped  ribbed  longitudinally,  a  placentiferous  like  pseudo-arillus  on  the  funi- 
culus between  the  seed  and  point  of  attachment  (often  bright  orange  colored). 

Found  by  Mr.  W.  G.  W.  Harford  on  the  Island  of  Santa  Bosa,  off  the  coast 
of  Santa  Barbara,  April,  1872. 

Dr.  Kellogg  presented  specimens,  accompanied  by  a  painting,  of  Aniigonum 
Leptopus  var.  spUndens,  Kellogg,  collected  by  Prof.  Geo.  Davidson,  of  U.  S. 
Coast  Survey,  at  San  Jose  del  Cabo,  near  Cape  St  Lucas,  Lower  California, 
at.  34®  03',  in  March,  1873. 

This  specimen  combines  the  characters  of  several  species,  besides  we  have  the 
seeds  not  before  sufficiently  noted.  The  flezuous  branches  are  pentagonally 
striate  ridged,  and  the  whole  plant  remarkable  for  its  densely  villous,  or  short 
ferrugio-canescent-hirsute  character  throughout,  with  no  appreciable  approach 
to  smoothness;  the  leaves  are  not  "entire"  but  emarginate,  acute,  mucronate, 
not  '^acuminate,"  nor  decnrrent ;  but  like  A,  Guatamalense  the  racemes  are  ax- 
illary, not "  opposite  the  leaves,"  and  the  tendrils  both. lateral  and  terminal ;  pe- 
dicels sessile  or  sub-sessile  on  short  stipes  and  in  fasicles  of  1  to  4  (not  1  to  3) 
articulated  below  the  middle;  bracts  minute,  pseudo-bracteoles  (several  from  ab- 
ortion of  pedicels)  rather  more  ovate-acuminate ;  filaments  stipitate-glandular, 
sometimes  extending  to  the  base  of  the  investing  stamenal  cup,  with  numerous 
sessile  glands,  a  few  of  which  are  scattered  over  the  inner  face  of  the  (quincun 
dally  imbricated)  sepals ;  stigmas  depressed-capitate  both  reniform  and  bilobed ; 
stamens  longer  than  the  styles,  these,  like  the  sepals,  enlarge  after  infloresence, 
becoming  very  dark  purple  almost  black ;  styles  3  (rarely  confluent  into  one,  at 
the  base) ;  the  margins  of  the  obtuse  (or  subacute)  sepals  minutely  ciliate  (the  2 
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« 
leaser  iDDer  only  on  one  edge)  mncronate.    Capsule  (not  **  achenium  ?")  three- 
seeded  ;  seeds  not  "  pyramidal/'  but  sub-triangular,  t.  e,,  with  two  plane  faces, 
and  the  back  convex. 

All  climbers  have  peculiar  claims  to  a  beauty  of  their  own,  but  this,  with  its 
large  terminal  clusters  of  brilliant  carmine  flowers,  is  the  most  striking  of  them 
alL 


Bbqulab  Meeting,  Junb  2d,  1873. 
Tice-President  in  the  Chair. 

Thirty  members  present. 

W.  W.  Montague  and  A.  W.  Chase  were  elected  resident 
members. 

Donations  and  Additions  to  Library :  Smithsonian  Reports  (3  yols.),  for 
1863, 1866, 1867.  Lbts  of  Elevations  in  that  portion  of  the  U.  S.  west  of  the 
Mississippi  river,  by  Henry  Gannett,  for  Department  of  the  Interior.  Nature, 
Noe.  181-3.  California  Horticulturist,  May,  1873.  Engineer  and  Mining 
Journal,  Vol.  XY.,  Nos.  16-19.  Astronomical  Register,  for  May,  1873. 
Bulletin  of  the  Essex  Institute,  Vol.  IV.,  Nos.  11  and  12 ;  and  Vol.  V.,  Nos. 
1,  2.  Bulletin  of  the  Buflalo  Society  of  Natural  Sciences,  Vol.  1,  No.  1, 
Catalogue  of  the  Pyralidse  of  California,  etc.,  by  A.  S.  Packard,  Jr.,  from  the 
Author.  Proceedings  Academy  Natural  Sciences  of  Philadelphia,  pp.  201-332. 
Views  of  Nature,  etc.,  by  Ezra  C.  Seaman,  from  the  Author.  American 
Journal  of  Science  and  Arts,  Vol.  V.,  No.  29.  Annals  and  Magazine  of  Nat- 
ural History,  Vol.  11,  No.  65,  May,  1873.  De  la  Composition  des  Eaux  Min- 
erales  de  Spa,  by  Messi^rs  Chandelon,  Donny,  EupJSferschlager,  and  Swarts. 
DijoD,  1872,  from  the  Authors.  Catalogue  of  the  Echinodermata  of  New  Zea- 
land, with  Diagnoses  of  the  Species,  by  F.  W.  Hutton,  F.  G.  S.,  from  the 
Author.  Sixth  and  Seventh  Annual  Reports  on  the  Colonial  Museum,  etc.,  of 
New  Zealand ;  also.  Reports  of  Geological  Explorations  of  New  Zealand  during 
1871-2,  from  the  Director,  James  Hector,  M.D.,  F.R.S.  On  a  Method  of  De- 
tecting the  Phases  of  Vibration  in  the  Air,  surrounding  a  Sounding  Body,  etc. 
On  a  Method  of  Measuring  the  Wave-lengths  and  Velocities  of  Sounds  in  Gases, 
etc.  On  the  Experimental  Determination  of  the  Relative  Intensities  of  Sound, 
etc  On  a  New  Form  of  Lantern  Galvanometer.  On  a  Method  of  Tracing  the 
Progress  and  of  Determining  the  Boundary  of  a  Wave  of  Conducted  Heat ;  5 
pamphlets,  8vo.,  by  Alfred  M.  Mayer,  Ph.  D.,  from  the  Author.  American 
Chemist,  Vol.  Ill,  No.  2,  May,  1873.  Ornithology  of  Samoa,  etc.,  by  Dr.  0. 
Finsch.    Temperature  Chart  of  the  United  States,  from  Smithsonian  Instita- 

tiOD. 
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Donations  to  Moseum :  Shells  from  near  Anaheim,  from  A.  W. 
Chase,  U.  S.  Coast  Survey.  Reptiles,  several  species,  from  Injo 
county,  by  H.  G.  Hanks ;  Borate  of  lime,  from  the  Lone  Ranch 
Borate  Mining  Company. 

Mrs.  E.  S.  Carr,  in  behalf  of  Mr.  John  Muir,  read  a  paper  on 
"  Explorations  in  the  Great  Tuolumne  CaBon."  [This  paper  waa 
not  submitted  for  publication,  but  was  subsequently  published  in 
the  Overland  MinUhli/.^ 


Regular  MssriNa,  June  16th,  1873. 
Mr.  Steams  m  the  Chair. 

Twenty-one  members  present. 

George  W.  Lewis,  Cutler  McAllister,  John  R.  Jarboe  and  Aga- 
pius  Honcharenko  were  elected  resident  members,  and  W.  C.  Ral- 
ston life  member. 

Donations  to  the  Museum :  Specimens  of  Ghrgania  from  Cer- 
ros  Island,  and  skull  of  a  fish,  presented  by  Capt.  J.  A.  Wilson, 
of  San  Pedro.  Skull  of  mountain  sheep,  (^Ovis  montanaj  Cuv.) 
from  E.  Wasserman.  Two  specimens  of  Crustaceans,  from  San  Fran- 
cisco Bay,  presented  by  Henry  Chapman. 

Mr.  A.  W.  Chase  read  the  following  on  the  artesian  wells  of 
Los  Angeles  County : 

On  the  Artesian  Wells  of  Los  Angeles  County. 

BT  A.  W.  CHA8B. 

The  sabject  of  water  Id  safficieot  qaaDtity  to  irrigate  laod  for  the  parposes 
of  cultivation  of  the  cereals  on  an  extended  scale,  as  well  as  fmit  trees  and 
Tines,  is  one  of  great  importance  to  the  inhabitants  of  that  portion  of  Califor- 
nia known  as  the  semi-tropical.  The  uncertain  quantity  of  the  rainfall  and 
the  recarrence  of  droughts  every  few  years,  renders  any  extended  cultivation  of 
the  soil  impossible  without  recourse  to  artificial  means  of  procuring  and  stor- 
ing water. 

The  plains  of  Los  Angeles  county,  which  form  the  most  considerable  portion 
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of  its  area,  dope  gradually  from  the  sea  coast  noTthward  to  the  foot-hills  of  the 
Sierra  Madre.  This  moaDtain  range  rises  abruptly  from  thiS  plain  to  a 
height  approximating  10,000  feet ;  and  is  distant  about  forty  miles  from  San 
Pedro  Bay. 

The  genera]  trend  of  the  ooast  line,  as  well  as  of  the  Sierra,  is  east  and  west. 
During  the  winter  season  the  highest  points  of  the  Sierra  are  covered  with 
snow. 

Even  during  a  dry  season,  the  quantity  of  water  brought  down  from  this  ez- 
tensiye  water-shed  is  great ;  the  three  principal  rivers  which  carry  it  off,  viz : 
the  New  and  Old  San  Gabrid,  and  the  Santa  Ana,  being  swollen  into  torrents* 
During  the  summer,  however,  these  streams  dwindle  into  rivulets,  frequently 
sinking  in  their  sandy  beds  and  becoming  lost  before  reaching  the  sea. 

The  gardens  and  ordiards  of  Los  Angdes  are  watered  from  a  ditch  cut  from 
the  Los  Angeles  river,  a  branch  of  the  San  Gabriel ;  and  the  vineyards  of  An- 
naheiin  derive  their  supply  in  a  similar  manner  from  the  Santa  Ana.  This 
supply  is,  however,  even  at  the  present  time,  limited,  and  should  these  towns 
grow  to  any  considerable  size,  other  means  will  have  to  be  devised. 

Artesian  well  borings  were  commenced  some  years  since.  They  have  been  a 
Bucceas,  according  to  my  observation,  only  in  a  narrow  belt  extending  across  the 
plain  in  a  direction  parallel  with  the  coast  line  and  the  mountain  range. 

In  presenting  the  few  facts  which  I  have  gathered,  I  wish  more  particularly 
to  invite  attention  to  the  subject  by  others  better  informed,  than  to  present  any 
theory  of  my  own. 

Lying  immediately  on  the  coast  line  of  Los  Angeles  county  are  a  succession 
of  isolated  hills.  The  principal  of  these,  San  Pedro  Hill,  lies  west  of  Wilming- 
ton, and  attains  an  altitude  of  1,473  feet  The  first  east  of  Wilmington,  and 
down  the  coast,  is  Los  Gerritos,  355  feet ;  the  second.  Landing  Hill,  63  feet ; 
the  third,  the  Bolsas  Ohica,  61  feet,  and  the  fourth,  the  Bolsas  Grande,  119 
feet  At  the  base  of  these  hills,  east  of  Wilmington,  are  strong  springs  of 
soft  water,  which  may  be  called  natural  artesian  wells. 

The  most  remarkable  of  these  is  at  the  rancho  or  farm  house  of  the  Alami- 
tps.  It  is  a  circular  opening,  about  five  feet  in  diameter.  The  water  comes  up 
in  ooDslderable  force,  the  center  of  the  spring  being  at  times  several  inches 
above  the  edges. 

The  temperature  of  the  water  is  64^  Fahr.,  bdng  almost  undrinkable  when 
taken  from  the  spring.    It  brings  up  in  suspension  particles  of  mica  and  sand. 

Similar  springs  are  found  at  the  Bolsas  Ohica  and  the  other  small  hills,  the 
temperature  of  the  water  being  the  same  in  all,  and  corresponding  with  that  of 
the  artesian  wells. 

Thirteen  miles  from  the  sea  coast  is  located  the  town  of  Anaheim.  Here  an 
artesian  well  was  sunk  to  a  depth  of  200  feet  through  sand  and  clay,  finally  en- 
countering a  bed  of  boulders.  Here  the  work  was  stopped,  no  water  having 
been  obtained.  A  well  was  sunk  near  the  town  of  Wilmington,  to  a  depth  ol 
over  400  feet,  without  success.  Half  way  between  the  town  of  Anaheim  and 
the  sea  coast,  lies  the  hamlet  or  town  of  Westminster.    Here  some  34  artesian 
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wells  have  been  bored,  all  of  which  are  now  flowing.  These  wells  supply  sofiS- 
cieot  water  for  the  use  of  the  thirty  four  fiunilies  comprising  the  settlement, 
and  for  the  irrigation  of  their  land,  which,  previously  of  little  valae,  has  sow 
considerably  enhanced  in  price. 

As  these  wells  are  similar  in  character,  a  description  of  two  of  them  will 
suffice: 

No.  1.  Well  on  farm  of  Mr.  Edwards,  five  miles  from  the  sea.  Well  171  feet 
deep.  Pipe  projects  2}^  feet  above  surface.  Water  flows  three  inches  above 
the  edge  of  the  pipe.  Temperature  of  the  air  at  time  of  observation,  71<^ 
Fahr.,  and  of  water,  64^.  Water  soft,  and  brings  up  mica  and  sand  in  suspen- 
sion. The  pipe  is  of  the  ordinary  character,  viz :  Seven  inches  in  diameter 
and  one  sixteenth  of  an  inch  in  thickness,  and  is  double  all  the  way  down, 
the  outside  pipe  being  one  thirty-second  of  an  inch  larger  than  the  inside,  in 
diameter.    The  pipe  is  forced  down  in  sections  of  eight  feet. 

The  following  strata  were  passed  through  in  boring : 

Sand  and  loam 3  feet 

Tough  blue  clay : 23    " 

Alternate  layers  of  clay  and  sand 67    ** 

Stiflf  blue  clay , 40    ** 

Quicksand  and  fine  gravel 38    " 

Total. 171    « 

At  the  depths  of  140  and  150  feet,  holes  1}4  inches  long,  and  one-sixteenth 
of  an  inch  wide,  were  pierced  in  the  pipe,  through  which  the  water  enters  from 
the  strata  of  quicksand.    The  water  from  this  well  irrigates  160  acres. 

No.  2.  Stevens*  well.  This  well  is  94  feet  deep,  and  is  situated  about  eight 
miles  from  the  sea.  The  pipe  projects  3  feet  above  the  ground,  and  the  water 
flows  over  the  pipe  1 J^  inches.  Temperature  of  water  at  time  of  observation, 
650  Fahr. ;  of  the  air,  69^.  Water  similar  in  character  to  the  Edwards'  well, 
and  also  bears  mica  and  sand  in  suspension.    This  well  passes  through — 

Heavy  loam 10  feet 

Pliable  blue  clay 7  " 

Alternate  layers  of  sand  and  clay. 61  " 

Gravel  (with  water) 5  ** 

Tough  clay  and  cement 10  " 

Quicksand 1  " 

Total 94 

The  ot!ier  wells  resemble  these  closely,  the  water  being  of  the  same  tempera- 
ture and  only  flowing  to  the  surface  after  the  layer  of  tough  blue  clay  or  ce- 
ment bad  been  penetrated  and  the  strata  of  quicksand  reached.  This  strata 
was  found  at  varying  depths  of  90  to  180  feet 

Between  the  town  of  Wilmington  and  Los  Angeles  is  situated  the  settlement 
known  as  Gompton.    Here  are  a  number  of  flowing  wells.   One  of  these,  bored 
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through  85  feet  of  sand  and  day,  strnck  the  qaicksand  at  that  depth,  through 
which  it  was  coDtinned  10  feet  farther.  This  well  was  piped  ap  12  feet  above 
the  sarfaoe,  the  water  then  rose  foar  feet  above  the  pipe. 

Other  wells  here  are  of  the  same  character,  the  temperature  of  the  water  be- 
ing between  64^  and  65^  Fahr.,  and  presenting  the  same  characteristics  as  the 
wells  at  Westminster. 

€k>ing  from  Gompton  towards  Wilmington  a  ridge  is  passed,  beyond  which 
no  water  has  been  struck,  although  at  the  base  of  Domingnez  Hill  several  nat- 
ural artesian  outflows  occur. 

At  the  settlement  of  Loe  Nietos,  lying  between  Los  Angeles  and  Anaheim  » 
flowing  wells  have  also  been  obtained.  The  borings  passed  through  the  same 
strata  and  the  water  is  similar  in  character  to  that  of  the  wells  at  Oompton 
and  Westminster. 

By  reference  to  the  county  map,  yon  will  see  that  this  artesian  water  has 
been  struck  in  a  line  parallel  with  that  of  the  mountain  ranges  and  the  coast, 
bat  catting  the  water  courses  at  right  angles. 

The  question  is,  does  a  subterranean  basin  exist  under  these  plains,  fed  by 
the  rainfall  in  the  monntains,  which  finds  its  way  in  through  crevices  in  the 
foot-hills,  and  is  confined  in  place  by  the  strata  of  clay  and  cement,  dis- 
charging its  surplus  through  the  springs  or  natural  artesian  wells  on  the  coast? 
Or  is  there  a  subterranean  rivw,  running  through  a  bed  of  quicksand,  filling 
what  was  perhaps  an  old  cafion  or  barranca,  and  having  spurs  or  o£&boots  to 
the  natural  springs  mentioned,  but  emptying  its  main  volume  of  water  under  the 
sea? 

Since  the  boring  of  these  wells  no  sensible  diminution  has  been  noticed  in 
their  flow,  nor  has  the  volume  of  water  lessened  in  the  natural  springs. 

Were  some  definite  idea  formed  of  the  character  and  extent  of  this  subterra- 
nean water,  so  that  boring  might  be  prevented  in  localities  where  no  water  will 
be  foand,  it  would  be  of  great  benefit  to  the  people  of  these  counties. 

If,  also,  a  careful  record  were  kept  of  the  number,  position  and  average  flow 
of  the  wells  fh)m  year  to  year,  it  would  go  far  towards  proving  whether  the 
supply  could  be  diminished  by  an  increased  number  of  wells,  and  whether  this 
means  of  obtaining  water  could  be  depended  on  for  the  cultivation  of  the  soil 
on  a  large  scale. 

Mr.  S.  C.  Hastings  read  a  paper  upon  the  action  of  frost  on 
grape  vines,  and  certain  apparent  eccentricities  in  its  action,  in  in- 
juring vines  in  portions  of  Napa  county,  while  others  similarly  sit- 
uated, and  directly  adjoining,  were  comparatively  uninjured.  All* 
of  the  vines  were  of  foreign  varieties,  and  those  unaffected  by  the 
frost  were  trained  to  willow-stakes  two  and  a  half  feet  above  the 
ground  ;  the  others  were  not  so  trained.  The  subject  was  further 
discussed  by  Messrs.  Dameron  and  Hastings. 
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BbOULAR  MBBTINGy  JULT  TtH,  1878. 

President  in  the  Chair. 

Twenty-nine  members  present. 

F.  A.  Bishop,  John  0.  Bobinson,  George  H.  MendeD,  F.  A. 
Miller,  and  0.  Button,  were  elected  resident  members ;  William 
S.  Chapman  was  elected  a  life  member ;  and  J.  W,  Glass,  of  Den- 
ver City,  Colorado,  a  corresponding  member. 

DonatioDS  to  the  libraiy :  Washington  Gatalogoe  of  Stars,  1845-71,  from 
U.  S.  Naval  Obsenratory.  Smithflooian  Gontribations  to  Knowledge,  Vol. 
XYIII.  Compendiam  of  the  Ninth  Census  of  the  U.  S.,  1870.  EDgioeeriiig 
and  Mining  Jonmal.  Odd  Fellows'  Lib.  Assoc.,  17tb  and  18th  Ann.  Bep'a. 
Monatfibericbt  der  Koaigl.  Preoss.  Akad.  der  Wiasenschaften  vol  Berlin,  Jan., 
1873.  Proceedings  Acad.  Nat  ScL  of  Pbila.,  Jan.  and  Feb.,  1873 ;  also  pp. 
233-248, 1873,  of  same  Proceedings.  Am.  Jonr.  of  Science  and  Arta»  Jane^ 
1873.  Am.  Naturalist,  June,  1873.  Quarterly  Joamal  of  Geolog.  Society  fA 
London,  Vol.  XXIX,  No.  114.  Cal.  Horticaltorist,  Jane,  1873.  Annals 
der  Physik  and  Chemie,  No.  3,  Leipzig,  1873.    Overland  Monthly,  July,  1873. 

Additions  to  Library  by  Parchase :  Cosmos  di  Guide  Cora,  II,  Turin,  1873. 
Nature,  Yol.  8,  Nos.  184-189.  Annals  and  Mag.  Nat.  Hist.,  London,  June, 
1873.  Astronomical  Register,  London,  June,  1873.  Weigmann's  Archive 
far  Natnigeschichte,  Berlin,  1873.  The  Journal  of  Botany,  London,  May 
and  June,  1873.    Popular  Science  Monthly,  July,  1873. 

Donations  to  Museum:  Specimens  of  a  species  of  Vtrgularia 
£rom  San  Diego,  by  Henry  Hemphill.  Specimens  of  rocks  from 
near  San  Francisco,  presented  by  C.  B.  Turrill.  .  Egg  ease  of  a 
species  of  Skate,  from  J.  P.  Dameron.  Tarantula  and  Tarantula 
nest  from  Mexico,  presented  by  W.  J.  Fisher.  Specimen  of  Duck 
(^Hardda  glaeialU  Leach)  from  Arctic  America,  presented  by  W. 
G.  Blunt.  Specimens  of  mounted  birds:  Sharp-shinned  Hawk 
(AccipUerfu9cu%)y  Blue-winged  Teal  (  Querqtiedula  diieors)^  Avoset 
(^Becurvirostra  Americana)^  Green  black-cap  Flycatcher  QMyio- 
diocteM  pusilhui),  and  a  species  of  Graculus  ((7.  Carbo')y  presented 
by  E.  F.  Lorquin. 

Mr.  Steams  remarked  that  he  had  not  determined  whether  the 
species  of  Yirgularia  presented  by  Mr.  Hemphill  was  new,  or  the 
same  as  previously  described  by  Mr.  Gabb, 
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The  foQomng  paper  in  behalf  of  Mr.  Edwards  was  submitted  bj 
the  President: 

Paeifio  Coast  Iiepidoptera.-~No.  L    Description  of  some  new 
or  imperfectly  known  Heterocera. 

BT  HBNBT  KDWABDS. 

Pam.  SPHINGID^. 

Genus  Sphinx. 
Sphinx  perdegaru,  n.  sp. 

Head  pale,  silvery  gray,  black  on  occiput.  Thorax  with  the  tegnlse  and  sides 
gray ;  disc  velvety  black,  uniting  with  the  black  on  upper  side  of  head,  and 
formiDg,  when  viewed  from  above,  a  long,  triangular  patch ;  centre  of  thorax 
gray  at  the  base.  Abdomen  dark  gray,  sprinked  with  black,  with  narrow  black 
dorsal  line.  The  five  basal  segments  are  equally  divided  into  black  and  white 
demi-bands,  the  black  being  very  intense  and  gloasy.  Under  surface  of  thorax 
gray,  with  central  interrupted  black  line.  Antennae  white  above,  dark  gray 
beneath.    Tibiae  grayish  brown,  with  tarsi  paler. 

Primaries,  fuscous  with  many  paler  waved  lines,  and  a  whitish  space  reach- 
ing from  the  base  over  half-way  dong  the  costa,  bat  not  extending  to  its  edge. 
Besting  upon  this  pale  space  are  five  bent  blapk  lines  of  unequal  length,  and  a 
bent  line  at  the  apex  reaching  to  the  tip.  Along  the  margin,  from  internal  angle 
to  apex,  is  a  pale  submarginal  band,  very  faintly  dentate  externally,  running 
parallel  with  the  margin  until  it  reaches  the  apex,  where  it  spreads  into  a  wider 
space,  receiving  the  before-mentioned  bent  apical  line.  At  the  base  of  interior 
margin  is  a  clouded  black  patch.  The  fringes  are  brownish  black,  dotted  on 
their  e^es  with  six  conspicuous  white  patches,  which  do  not,  however,  entirely 
cross  the  fringe.  The  whole  of  the  fringe  on  the  interior  margin  is  brownish 
black. 

Secondaries,  black,  with  brownish  tinge;  a  broad,  whitish  band  at  the  base, 
widest  posterioriy ;  a  narrow  grayish-white  band  crossing  the  wing  obliquely, 
almost  parallel  with  the  margin,  but  slightly  bent  a  little  behind  the  middlie. 
Fringes  white,  intersected  with  brown.    (Coll.  Hy.  Edw.) 

Expanse  of  wing,  3.64  inch. 

Length  of  body,  1.52  inch. 

Gilroy,  Santa  Ckira  County,  Cal.    G.  B.  Crotch,  Esq. 

This  beautiful  specimen  closely  resembles  Sp,  eremitusy  Walk.,  of  the  Atlantic 
States,  but  is  readily  known  by  its  more  brilliant  gray  coloring,  by  the  very 
sharply  defined  demi-bands,  and  by  the  strongly  marked  whitish  submaiginal 
band  of  the  fore-wings. 

Sphinx  oreodaphne,  n.  sp. 
Head  wanting  in  my  specimen. 

Thorax  pale,  ashy  gray,  slightly  sprinkled  with  black  hairs,  and  with  a  well- 
defined  triangular  black  mark,  the  vertex  of  which  rests  on  the  prothorax,  its 


Digitized  by  VjOOQ IC 


110  PR00EBDIKG8  OF  THB  CALIFORNIA 

Bides  reaching  to  and  joining  the  basal  black  demi-band  of  the  abdomen. 
The  area  inclosed  by  the  triangle  is  pale  gray.  Abdomen,  aboye,  gray  sprinkled 
with  black,  with  narrow  black  dorsal  line,  and  seven  demi-bands  of  rich  velvety 
black,  the  basal  one  \2e0oming  almost  circular  in  form,  and  uniting  with  the 
triangular  mark  on  the  thorax.  Thorax  and  abdomen,  beneath  wholly  pale 
gray,  as  also  are  the  legs,  the  tarsi  being  very  faintly  sprinkled  with  blade 

Primaries,  wholly  pale  gray,  with  narrow  black  longitudinal  lines,  only 
slightly  bent,  the  two  largest  resting  on  the  centre  of  the  median  nerve.  Along 
the  posterior  margin  is  a  whitish,  irregular,  submarginal  band,  not  reaching  to 
the  internal  angle. 

Secondaries,  blackish  fuscous,  with  two  undulating  whitish  bands,  the  outer 
one  not  quite  reaching  to  the  apex.  Fringes  of  primaries  brownish,  sprinkled 
with  gray ;  those  of  the  secondaries  white,  very  indistinctly  mottled  with 
brown.    (OoU.  Hy.  Edw.) 

Expanse  of  wings,  3.40  inch. 

Length  of  body,  1 .50  inch. 

Taken  on  the  wing,  about  flowers  of  California  Laurel  {Oreodaphne  CaHfor- 
ntca),  near  St.  Helena,  Napa  County,  in  June,  1872.  A  strongly  marked  spe- 
cies, readily  distinguished  by  its  pale  fore-wings,  and  by  the  triangular  mark  of 
the  thorax.    The  head  was,  unfortunately,  broken  from  my  unique  spedmea 

before  it  reached  my  hands. 

» 

SphiAx  Sequoia,  Boisduval,  Lepid.  Calif.,  1869. 

Head  and  thorax  light  gray,  ^rinkled  with  black,  with  two  indistinct  black 
lines  on  the  occiput,  reaching  to  prothorax,  and  thenoe  spreading  toward  the 
sides  of  the  t^uhe.  Abdomen  gray,  with  black  dorsal  line.  The  s^ments  are 
whitish  at  their  base,  the  five  posterior  with  a  black  sub-linear  patch  on  their 
outer  edges.  Antenne  white  above,  gray  beneath.  Feet  wholly  gray,  spotted 
with  black. 

Primaries,  gray,  indistinctly  dotted  with  black,  with  four  or  five  very  faint 
black  lines,  the  longest  near  the  apex.  Fringes  grayish  brown,  intersected  with 
white. 

Secondaries,  grayish  fuscous,  entirely  without  bands.  The  fringes  are  white 
intersected  with  brown,  except  toward  anal  angle,  where  they  are  wholly 
whitish. 

Expanse  of  wings,  2  inches. 

Length  of  body,  1  inch. 

(Coll.  Bois.,  Hy.  Edw.) 

Qrass  Valley,  M.  Lorquin.    Bear  Valley,  Sier.  Nevada,  H.  E. 

I  had  the  good  fortune  to  take  a  fine  3^  of  this  rare  species  in  Bear  Valley,  in 
June,  1872.  It  was  hovering  at  mid-day  over  a  pool  of  water,  darting  down 
occasionally  to  drink.  The  specimen  from  which  Dr.  Boisduval  made  his  de- 
scription was  captured  by  the  late  M.  Lorquin,  at  Qrass  Valley,  resting  on  the 
bark  of  a  Bedwood  tree,  (Sequoia  sempervireM — ^Lamb.) 
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Sphinx  Vancouverensis,  n.  sp. 

Head  dnll  gray,  brownish  on  the  occipnt,  and  sprinkled  with  brown  hairs. 
Eyes  dnll  black,  sarroondeiTby  a  blackish  ring  of  hairs.  Tegnlse  wholly  cine- 
leoas.  Abdomen  blackish  gray,  with  narrow  black  dorsal  line,  and  six  rather 
broad  demi-bands  of  dirty  white,  blackish  on  the  poeterior  margins  of  segments. 
Thorax  and  abdomen,  beneath  dull  brownish  gray. 

Primaries,  fnscons,  with  a  grayish  space  mnning  from  base  to  about  half  way 
along  the  middle  of  wing,  and  an  irregular  sabmarginal  band  from  internal 
angle  to  apex,  the  onter  edge  of  which  is  deeply  dentate.  Near  the  median 
nerye  are  three  straight  black  dashes,  and  a  bent  one  toward  the  apex.  Fringes 
brown,  sprinkled  with  gray. 

Secondaries,  fosoons,  with  two  dull  whitish  bands,  slightly  waved,  the  onter 
one  parallel  with  the  margin  of  the  wing  for  three-fourths  of  its  distance. 

Expanse  of  wing,  3.55  inch. 

Length  of  body,  1.50  inch. 

Esqaimault,  Yancouver  Island.    (1  g  Coll.  Hy.  Edw.) 

Taken  in  Angust,  1871,  by  Dr.  Bremner,  of  H.  M.  S.  Zealous. 

Fam.  ZYG-fflNIDiE. 
Pseud  ALTPiA,  nov .  gen. 

Head  small,  front  very  long,  densely  pilose.  Olypeus  very  long,  smooth,  tri- 
angular, notched  on  each  side  in  front,  and,  when  viewed  from  above,  concealing 
the  palpi,  which  are  short,  pilose,  the  third  joint  longest,  the  whole  palpus 
straight,  and  shorter  than  the  head.  Antenme  simple,  not  thickened  as  in 
Alypia.  Eyes  small,  not  prominent.  Tongue  mord  than  half  as  long  as  the 
body.  Thorax  pilose,  the  hairs  of  patagia  especially  long.  Abdomen  short, 
stout,  covered  with  close,  glossy  pubescence.  Abdominal  tuft  long.  Wings 
short  and  broad 

Primaries,  with  apical  angle  much  rounded.  The  nervules  axe  very  thick ; 
"^aration  similar  to  Alypia. 

Secondaries  ample,  very  much  rounded,  especially  toward  the  anal  angle. 
Fringes  of  both  wings  very  long.  Legs  long,  only  slightly  pilose,  wanting  the 
bunches,  of  hair  observable  in  Alypia ;  hind  pair  with  two  very  nearly  equal 
pairs  of  spines,  terminal  pair  very  slightly  the  shorter. 

This  genus  differs  from  its  near  ally,  Alypia,  by  the  longer  tongue,  shorter 
palpi,  stouter  and  more  glossy  abdomen,  simple  antennae,  and  by  the  absence  of 
the  dense  tufts  of  hair  on  the  fore  tibiae.  The  system  of  coloration  is  also 
essentially  different ;  as  in  Alypia  it  consists  of  a  series  of  spots  variously 
arranged,  while  in  the  present  genus  it  forms  a  simple  band,  crossing  the  fore- 
wmgs  near  the  middle. 

Pseudalypia  Crotchii,  n.  sp. 

Head,  thorax,  patagia,  and  abdomen,  deep  glossy  bkck,  with  a  slight  bronze 
tinge.    Collar,  base  of  palpi,  and  abdominal  tuft,  golden  orange.    Antenne 
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gioesy  black,  with  short  scaleB.  Palpt,  black  above,  goldeo  orange  beneath* 
Feet  wholly  black,  with  Bome  small  white  patches  arranged  in  circular  form  oo 
the  hiod  tarsi. 

Primaries,  glossy  black,  with  a  greenish  metallic  tinge.  The  costa,  for  about 
three  fourths  of  its  length,  and  a  narrow,  slightly  carved  band  crossing  the  wing 
beyond  the  middle,  cream  white.  Apical  edge  of  fringe  white,  the  remainder 
glossy  black. 

Secondaries,  doll  black,  with  a  slight  brownish  hae.  Fringe  cream  white, 
except  toward  the  anal  angle,  where  it  is  black.  Under  side  similar  to  the 
npper,  with  the  band  of  primaries  more  broadly  defined,  and  with  a  whitiah 
tinge  toward  their  base.    (2  $  Coll.  Hy.  £dw.) 

Expanse  of  wings,  0.85  inch. 

Length  of  body,  0.35  inch. 

Warner's  Ranch,  San  Diego,  Oal.,  May  8, 1873. 

This  exquisite  insect  was  discovered  by  my  friend,  Mr.  G.  R  Crotch,  whose 
enthusiastic  labors  have  added  so  muck  to  our  knowledge  of  the  insect  fauna  of 
California,  and  to  whom  I  regardfuUy  dedicate  the  spedes.  It  was  flying  in  the 
heat  of  the  day,  alighting  frequently  on  flowers,  and  manifesting  much  the  same 
habits  as  the  various  species  of  Alypia. 

Qeous  Cteunoha.    Kirby. 

Ctenucha  WalHnghamiit  n.  sp. 

Size  and  aspect  of  C.  multifaria. 

Head,  collar  and  patagia  bright  crimson,  the  latter  narrowly  edged  with  black, 
as  in  C.  multifaria ;  palpi  also  crimson,  with  the  terminal  article  black.  An- 
tennae long,  bluish  black,  closely  bipectinate.  Thorax  with  the  disc  greenidi 
black.  Abdomen  very  glossy,  bluish  black,  with  a  fiaint  greenish  tinge.  Legs 
bluish'black,  with  the  anterior  coxe  distinctly  white.  Fore  tibiae  with  a  few 
white  scales. 

Primaries,  bluish  black,  with  a  greenish  tinge,  most  vivid  toward  the  base. 
Costal  edge  entirely  dull  black.    Fringe  white  at  apioes,  the  remainder  black. 

Secondaries,  bluish  bhick,  with  a  purple  tinge.  Fringe  white  at  apices,  lest 
entirely  black. 

Expanse  of  wings,  1.90  inch. 

Length  of  body,  0.60  inch. 

Fort  Crook,  Oregon,  June,  1872.    (1  $  Coll.  Hy.  Edw.) 

I  owe  the  possession  of  this  beautiful  specimen  to  Lord  Walsingbam,  who 
found  it  in  the  above  locality  during  his  recent  tour  through  Southern  Oregon, 
where  it  appears  to  be  very  rare.  At  first  sight,  this  species  may  be  confounded 
with  C.  multifaria,  but  differs  in  having  the  costa  entirely  black,  and  the  apices 
of  the  wings  only  with  white  fringe. 

Fam.  EPIADIDuE. 

Genus  Epialus.     H.  G. 
Epialus  modestus,  n.  sp. 
Head,  thorax,  and  abdomen  dull  &wn  color ;  thorax  with  rather  long  hairs 
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Eyes  black.    Feet  chestnut,  with  long  hairs.    Primaries,  wholly  fawn  colored ; 
scales  thioly  scattered  over  the  sarface,  a  few  of  them  haviog  a  reddish  tinge. 

Secondaries,  pale  fascons,  fawn  color  at  the  base. 

Expanse  of  wings,  0.60  inch. 

Length  of  body,  0.28  inch. 
.  (1  S  Coll.  Hy.  Edw)    San  Miguel,  Cal.,  April,  1873. 

The  smallest  species  of  the  genus  yet  known  to  me.  It  was  taken  at  rest  in 
the  flowers  of  Compoaita, 

LIST  OP  SPECISS. 

Sphinx  perelegans,  n.  sp Gilroy,  California. 

*'       Oreodaphne,  n.  sp S.  Helena,  California. 

"       VancouverensiSf  n.  sp Esquimault,  Vancouver  Island. 

"       Sequoia^  Bois Bear  Yalley,  California. 

Pseiuialypia  (n.  gen.)  Crotchiiy  n.sp.  Warner's  Ranch,  California. 

Ctenxicha  Walsinghamiif  n.  sp Fort  Crook^  Oregon. 

Epialus  modestus,  n.  sp San  Miguel,  California. 

Professor  Davidson  said  that  having  been  disappointed  in  not  re- 
ceiving the  drawings  for  his  improvement  on  the  telemeter,  he 
iroold  review  what  had  been  done  on  the  subject  by  the  various  in- 
ventors to  date.  He  explained  the  methods  available,  and  the 
accuracy  of  those  in  use  on  the  Coast  Survey,  where  the  chain 
was  almost  abandoned  in  filling  in  the  details  of  topographical 
work.  He  sidd  that  the  land  surveys  of  the  United  States, 
especially  in  the  hilly  sections,  could  be  done  with  greater  rapidity, 
and  far  greater  accuracy,  by  the  Coast  Survey  methods  and  in- 
struments, than  by  those  yet  in  use.  The  great  object  of  military 
and  civil  engineers  has  been  to  determine  the  distance  of  an  obr- 
ject  by  means  within  the  instrument  itself ;  this  has  been  partially 
accomplished,  and  the  proposed  improvement  is  believed  to  be* 
another  step  forward. 

Aboriginal  Shell  Honey.* 

BT  ROBERT  B.  0.  STEARNS. 

Of  the  numerous  objects  or  substances  which  exist  in  a  natural  state,  and- 
which  require  little  or  no  mechanical  preparation  for  adaption  for  use  as  money, 
the  shells  of  many  of  the  marine  mdlusca—oi  shell-fish,  so  called — furnish  at 
once  an  excellent  and  appropriate  material.  Where  the  metals  do  not  exist,  or 
the  knowledge  of  manipulating  them  is  wanting,  no  substance  or  form  can  be 
named  which  is  at  once  so  available  and  convenient.    Thus  we  find  that  certain 

«  Bee  also  Overlaid  MonMy  for  October,  1878. 
Pboo.  Gal.  Aoajd.  Box.,  Vol.  Y.— 8 
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forms  of  sbells  have  been  used  by  the  aborigines  of  both  shores  of  oar  own  con- 
tinent ;  and,  though  the  forms  used  by  the  lodiaDS  of  the  Atlantic  Coast  were 
quite  different,  according  to  the  anthors  whom  we  have  consulted,  from  that 
of  the  money  of  the  West  American  tribes,  yet  this  can  not  be  accounted  for  on 
the  supposition  that  a  similar  form  is  not  found  on  the  Atlantic  Coast,  for  such 
is  not  the  fact.  It  is  not  unreasonable  to  suppose  that  they  had  but  little,  if 
any,  knowledge  of  each  other,  and  more  likely  none  at  all.  Being  separated  by 
the  breadth  of  a  continent,  with  many  wide  and  rapid  rivers  and  several  lofty 
mountain  ranges  intervening,  and  the  intermediate  country  occupied  by  numer- 
ous and  distinct  tribes  quite  as  jealous  of  any  invasion  of  their  territory  as  are 
the  civilized  nations  of  to-day,  the  use  or  the  knowledge  of  the  use  of  any  substance 
or  particular  form  for  money  by  the  tribes  of  either  coast,  was  probably  unknown 
to  those  of  the  opposite  trans-continental  shore. 

The  Pilgrim  settlers  of  the  M^assaehusetts  Colony  at  Plymouth  found  a  form 
of  money  in  use  among  the  Indians  of  New  England ;  and  in  the  Historical 
Collections  of  Massachusetts,  and  from  other  sources  as  recorded  by  Governor 
Winthrop  and  Roger  Williams,  we  are  informed  as  to  its  character  and  sub- 
stance. One  of  the  most  common  bivalve  mollusks  (clams)  of  that  coast  is  the 
Venus  mercenaria,  or  Mercenaria  violacea^  (Plate  VI,  fig.  1,)  as  it  is  now  called 
by  naturalists ;  it  is  the ''  hard-shell  ckim"  of  the  New  York  market,  and  in  the 
markets  of  Boston  is  known  as  the  "  quahog,"  The  valves  or  shells  of  this 
species  frequently  display  an  interior  purple  edge — varying  in  this  respect,  it  is 
said,  in  different  localities — the  rest  of  the  shell  being  of  a  clear  white.  From 
the  darker  colored  portion  the  Indians  made  their  purple  money,  or  wampum,  as 
it  was  called  ;  while  from  the  axis  of  a  species  of  PyrtUa  or  conch,  and  from 
other  shells,  they  made  their  white  money,  or  white  wampum.  In  reference  to  the 
first  shell,  and  its  use  as  a  substance  from  which  the  wampum  was  made,  we 
have  the  following:  ''The  quahaug  (Venus  mercenaria),  called  by  Bog^ 
Williams  the  poquau  and  the  /ten,  is  a  round,  thick  shell-fish,  or,  to  speak  more 
properly,  worm.  It  does  not  bury  itself  but  a  little  way  in  the  sand  ;  is  gene- 
rally found  lying  on  it,  in  deep  water ;  and  is  gathered  by  rakes  made  for  the 
purpose.  After  the  tide  ebbs  away,  a  few  are  picked  up  on  the  shore  below 
high-water  mark.  The  quahaug  is  not  much  inferior  in  relish  to  the  oyster,  but 
is  less  digestible.  It  is  not  eaten  raw  ;  but  is  cooked  in  various  modes,  being 
roasted  in  the  shell,  or  opened  and  broiled,  fried,  or  made  into  soups  and  pies. 
About  half  an  inch  of  tlie  inside  of  the  shell  is  of  a  purple  color.  This  the 
Indians  broke  off"  and  converted  into  beads,  named  by  them  suckauhock,  or  black 
money,  which  was  twice  the  value  of  their  wampom,  or  white  money,  made  of 
the  metauAock,  or  periwinkle  (Pyrula),* 

"  As  to  the  derivation  of  the  word  *  quahog,'  Governor  Winthrop  refers  to  it 
as  *  poquahaugeSf  a  rare  shell  and  dainty  food  with  the  Indians.  The  flesh 
eats  like  veal ;  the  English  make  pyes  thereof;  and  of  the  shells  the  Indians 
make  money.'     He  says  of  the  money,  '  It  is  called  Wampampeege.  f     Also, 

•  Massschofleite  Hietorical  Socioty's  OoUeottons,  TIQ,  192  (1803) . 
t  Journal  Boyal  Society,  June  27, 1634. 
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caDed  by  some  Eoglish  hens-po-qua-koek ;  three  are  equal  to  a  penoy ;  a  fathom 
ii  worth  five  BhillingB.'  * 

**  Poquahodt,  coirapted  into  quahaug  or  quahog" 

The  mooey  or  teamjmm  made  from  the  shells  above  referred  to,  was  not  odIj  in 
ise  amoDg  the  Indians,  bat  among  the  Whites  also.  Col.  T.  W.  HiggiDSon, 
of  Massachusetts,  in  one  of  his  Atiantic  Essay»j  "  The  Paritan  Minister,"  says : 
"  In  eoming  to  the  private  affi&irs  of  the  Paritan  divines,  it  is  hnmiliating  to 
find  that  anxieties  abont  salary  are  of  no  modem  origin.  The  highest  compen- 
■tioD  lean  find  recorded/is  that  of  John  Higginson,  in  1671,  who  had  £160 
voted  him  in  '  oonntry  prodace,'  which  he  was  glad,  however,  to  exchange  for 
£120  in  solid  eaah.  Solid  cash  incladed  beaver-skins,  black  and  white  warn- 
fum,  beads  and  mnskei-balls,  value  one  farthing.'' 

In  Gadwalader  Golden 's  History  of  the  Five  Indian  Nations  (p.  34),  he  says 
that  loampum  is  made  of  the  large  whelk-shell  j?tfcci/ium,  and  shaped  like  long 
beads;  it  is  the  current  money  of  the  Indians.  Whether  the  shells  of  the  true 
Bucdnum  [B,  unda/ttm,  Linn.,  or  B.  undulatum,  Mull.),  or  those  of  Busyeon 
{B,  canalicuiatiun  and  B,  cartca)^  is  not  satis&ctorily  explained. 

In  Major  Rogers'  Account  of  North  America  (London  1765),  in  alluding  to 
the  vampum  of  the  Indians,  he  says :  '*  When  they  solicit  the  alliance,  offensive, 
or  defensive,  of  a  whole  nation,  they  send  an  embassy  with  a  large  belt  of  toam- 
pvH  aod  a  bloody  hatchet,  inviting  them  to  come  and  drink  the  blood  of  their 
enemies.  The  wampum  made  use  of  on  these  and  other  occasions,  before  their 
acquaintance  with  the  Europeans,  was  nothing  but  small  shells,  which  they  picked 
■p  by  the  aeanwast,  and  on  the  banks  of  the  lakes ;  and  now  it  is  nothing  but 
a  kind  of  cylindrical  beads,  made  of  shells,  white  and  black,  which  are  esteemed 
among  them  as  silver  and  gold  are  among  us.  They  have  the  art  of  stringing, 
twisting,  aod  interweaving  them  into  their  belts,  collars,  blankets,  moccasins,  etc., 
in  ten  thousand  different  sizes,  forms,  and  6gares,  so  as  to  be  ornaments  for  ev- 
eiy  part  of  dress,  and  expressive  to  them  of  all  their  important  transactions. 

"They  dye  the  vampum  of  various  colors  and  shades,  and  mix  and  dispose 
them  with  great  ingenuity  and  order,  so  as  to  be  significant  among  themselves  of 
afaaost  everything  they  please ;  so  that  by  these,  their  words  are  kept  and  their 
thoogbts  commnnicated  to  one  another,  as  ours  by  writing.  The  belts  that  pass 
from  one  nation  to  another  in  all  treaties,  declarations,  and  important  transac- 
tioDS,  are  veiy  carefully  preserved  in  the  cabins  of  their  diiefs,  and  serve  not  only 
as  a  kind  of  record  or  history,  but  as  a  public  treasure." 

Golden  is  the  only  author  in  whose  writings  we  find  any  allusion  to  the  use  or 
maoniacture  of  money  or  wampum  by  any  of  the  interior  tribes,  and  the  tribes 
of  the  Five  Nations  were  not  remote  from  the  Atlantic  shore. 

How  lar  to  the  south  of  New  England  this  vfampum  money  was  used,  we  do 
not  know.  Thesbdls  of  which  it  was  made  are  abundant  in  the  neighborhood  of 
New  Tork  and  Philadelphia,  and  are  the  common  ckm  in  the  markets  of  those 
citiei.  A  closely  rekited  form  ^ercenaria  prwparcot  Say),  is  found  on  the 
fliMxesof  Florida,  and  attains  an  exceedingly  large  size ;  specimens  collected  in 

*  Vkfe  httertt^nOa  of  Mauodmettt,  Btamej'a  edition,  p.  134. 
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Tampa  Bay  frequently  weigh  as  mach  as  three  and  a  half  pounds  after  the  ani- 
mal is  removed.  Explorations  made  by  us  in  that  State  in  the  year  1869,  in 
the  course  of  which  many  of  the  ancient  shell-heaps  and  burial-mounds  on  both 
shores  of  the  peninsula  were  examined,  r&^nlted  in  the  obtainment  of  much  in- 
teresting material,  but  no  specimens  were  found  of  forms  which  suggested  their 
possible  use  for  money. 

Crossing  the  continent  to  the  north-western  coast  of  North  America,  we 
find  that  the  sea-board  aborigines  had,  and  in  a  decreasing  degree  still  use,  a  money 
of  their  own — a  species  of  shell,  though  of  a  widely  different  form  from  that  used 
by  the  natives  of  the  Atlantic  coast.  The  money  of  the  West-coast  Indians  is 
a  species  of  tusk-shell  (Dentalia),  resembling  in  miniature  the  tusks  of  an  ele- 
phant, (Plate  YI,  fig  2).  Mr.  J.  E.  Lord,  formerly  connected, as  naturalist,  with 
the  British  North  American  Boundary  Commission,  refers  to  the  use  of  these 
shells  as  money  ^  by  the  native  tribes  inhabiting  Vancouver's  Island,  Queen 
Charlotte's  Island,  and  the  main-land  coast  from  the  Straits  of  Fuca  to  Sitka. 
Since  the  introduction  of  blankets  by  the  Hudson's  Bay  Company,  the  use  of 
these  shells  has  to  a  great  extent  died  out ;  and  the  blankets  have  become  the 
money,  as  it  were,  by  which  everything  is  low  reckoned  and  paid  for  by  the 
savage.  A  slave,  a  canoe,  or  a  squaw,  is  worth  in  these  days  so  many  blankets  t 
it  used  to  be  so  many  strings  of  Dentaiia."  Mr.  Lord  also  remarks  :  "  The 
Yalue  of  the  Dentalium  depends  upon  its  length.  Those  representing  the  greater 
value  are  called,  when  strung  together  end  to  end,  a  Hi-qua  ;  but  the  stiindard 
by  which  the  Dentalium  is  calculated  to  be  fit  for  a  Hi-qua  is  that  twenty-five 
shells  placed  end  to  end  must  make  a  fathom,  or  six  feet  in  length.  At  one 
time  a  Hi-qua  would  purchase  a  male  slave,  equal  in  value  to  fifty  blankets,  or 
X50  pterling.* 

Mr.  Frederick  Whymper,  speaking  of  an  Indian  muster  of  various  tribes  at 
or  near  Fort  Yukon,  Alaska,  in  1867,  says :  "Their  clothing  was  much  be- 
firinged  with  beads,  and  many  of  them  wore  through  the  nose  (as  did  most  of  the 
other  Indian  men  present)  an  ornament  composed  of  the  Hya-qua  shell  (Denta- 
lium entalis,  or  EataHs  vulgarvt).  Both  of  the  fur  companies  on  the  river  trade 
with  them,  and  at  very  high  prices.  These  shells  were  formerly  used,  and  still 
are,  to  some  extent,  as  a  medium  of  currency  by  the  natives  of  Yancouver  Is* 
land  and  other  parts  of  the  North-west  Coast.  I  saw  on  the  Yukon,  fringes 
and  head-ornaments,  which  represented  a  value  in  trade  of  a  couple  of  hundred 
marten-skins. t  Mr.  Whyipper' further  remarks  that  **  These  shells  are  generally 
obtained  from  the  west  coast  of  Yancouver  Island,"  and  that  his  spelling 
**  Hya-qua  conveys  a  "  closer  approximation  to  the  usual  pronunciation  of  the 
word  "  than  Mr.  Lord's  "  Hi-qua:* 

The  use  of  these  shells  for  nasal  ornamentation  by  the  Indians,  as  observed  by 
Mr.  Whymper  at  Fort  Yukon,  attracted  our  attention  while  at  Crescent  City, 
in  this  State,  in  the  year  1861.  A  medicine-man,  belonging  to  one  of  the  neigh- 
boring tribes,  had  perforated  the  partition  which  separates  the  nostrils,  and,  into 

•  ProoeedlngB  Zoological  Society,  London,  Mw«h  8th,  1864. 
t  Whymper's  AUuka,  Harper's  edition,  1869,  p.  366. 
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the  hole  thas  made,  had  inserted  from  each  side,  point  by  point,  two  of  these 
shells,  which  decoration  was  farther  increased  by  sticking  a  feather  of  some 
wild-fowl  into  the  large  end  of  each  of  the  hollow  shells. 

As  to  the  length  of  the  shells,  as  implied  by  Mr.  Lord's  statement  "  that 
twenty-8ve  shells  placed  end  to  end  must  make  a  fathom  or  six  feet,"  we  are  in- 
dioed  to  believe  there  is  some  mistake,  as  the  shells  woald  have  to  average  very 
nearly  three  inches  in  length.  Of  the  great  number  which  we  have  seen  of  the 
species  mentioned  by  Lord  and  Whymper  {Dentalium  entalis,  or  EntaJis  vul- 
garU)^  but  very  few  attain  a  length  of  two  inches;  the  great  majority  averag- 
ing moch  less.  As  to  the  spec! 6c  names  of  the  shells  used  as  above,  and  the 
localities  from  which  they  are  obtained,  it  may  be  well  to  state  that  the  "  west 
coast  of  Yanconver  Island  '*  form  is  the  Dentalium  Indianorum*  of  Dr.  P.  P. 
Carpenter  ;  but  probably  the  greater  part  of  the  tusk-shells  which  are  or  have 
been  in  circulation,  do  not  belong  to  the  American  species,  but  to  the  common 
European  Dentalium.j  referred  to  by  the  gentleman,  and  which  closely  resem- 
bles the  Americaa  The  foreign  species  has  been  extensively  imported  for  the 
Indian  trade,  and  we  have  noticed  at  dififerent  times  large  numbers  of  the  im- 
ported shells  displayed  for  sale  in  the  fancy  goods  stores  in  San  Francisco, 
together  with  beads  and  other  Indian  goods.  The  use  of  the  Dentalia  for 
money  among  the  Alaskan  tribes  is  also  corroborated  by  Mr.  W.  H.  Dall,  whose 
extensive  travels  and  thorough  investigations  in  that  territory  are  well  known.  It 
is  highly  probable  that  the  use  of  these  shells  in  that  region  will  soon  become  a 
story  of  the  past,  and  the  money  of  the  Pule-faces  will  supersede  among  the  Bed- 
men  the  shells  of  the  sea. 

The  Indians  of  California,  or  the  tribes  inhabiting  the  northern  portion  of 
the  coast  and  the  adjoining  region,  also  use  the  tusk-shells  for  money  ;  either  the 
sheila  or  the  shell-money  is  called  alli-co-cheek^  or  allicochick — the  latter  being 
the  orthography,  according  to  Mr.  Stephen  Powers,  whose  valuable  papers  upon 
**  The  Northern  California  Indians,"  in  the  Overland  Monthly^  are  an  important 
contribution  to  American  aboriginal  history. 

**For  money,  the  Cahrocs  make  use  of  the  red  scalps  of  woodpeckers, 
which  are  valued  at  $5  each ;  and  of  a  curious  kind  of  shell,  resembling  a 
eock's  spurs  in  size  and  shape,  white  and  hollow,  which  they  polish  and  arrange 
on  strings,  the  shortest  being  worth  twenty-five  cents,  the  longest  about  $2 — 
the  value  increasing  in  a  geometrical  ratio  with  the  length.  The  unit  of  cur- 
rency is  a  string  the  length  of  a  man's  arm,  with  a  certain  number  of  the 
longer  shells  below  the  elbow,  and  a  certain  number  of  the  shorter  ones  above. 
This  shell -money  is  called  allicochick,  not  only  on  the  Klamath,  but 
IVom  Crescent  City  to  Bel  River,  though  the  tribes  using  it  speak 
several  difierent  languages.  When  the  Americans  first  arrived  in  the 
country,  an  Indian  would  give  from  840  to  $.iO  in  gold  for  a  string  of  it ;  but 
DOW  it  is  principally  the  old  Indians  who  value  it  at  all."  % 

•  Snpp.  Bcp.  Brit.  ▲flB'n,  1S63.  on  MoUiuc*  of  W.  N.  Ameriott,  p.  e48. 
t  AnUMM  entalit.  Vide  Adams'  Genera,  to].  I,  p.  407. 
}  Vide  OverUma  Jfenttty,  toI.  YIU,  pp.  829, 427,  680. 
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In  spedkiDg  aboat  marriage  among  the  Earoca,  he  says  :  **  When  a  yooDg 
Indian  becomes  enamored  of  a  maiden,  and  cannot  wait  to  collect  the  amoant  of 
shells  demanded  by  her  father,  he  is  some  tiroes  allowed  to  pay  half  theamonnt,  and 
become  what  is  termed  *  half  married/  Instead  of  bringing  her  to  his  cabin 
and  making  her  his  slave,  he  goes  to  live  iu  her  cabin  and  becomes  her  slave.** 
Again,  he  says :  "  Since  the  advent  of  the  Americans,  the  honorable  estate  of 
matrimony  has  fallen  sadiy  intodesaetude  among  the  young  braves,  because  they 
seldom  have  shell-money  now-a-days,  and  the  old  Indians  prefer  that  in  exchange 

for  their  daaghters (The  old  generation  dislike  the  white  man's  money,  but 

hoard  np  shell-money  like  trne  misers),"  etc.    Among  the  Hoopas,  *' murder  ia 
generally  compounded  for  by  the  payment  of  shell-money."  * 

In  connection  with  the  nse  of  money  in  traffic  among  the  interior  Indians,  it 
appearq^that  *'  all  the  dwellers  on  the  plains,  and  as  far  up  on  the  moantaio  as 
the  cedar-line,  bought  all  their  bows  and  most  of  their  arrows  from  the  upper 
mountaineers.  An  Indian  is  about  ten  days  in  making  a  bow,  and  it  costs  $3, 
$4*  or  $5,  according  to  the  workmanship  ;  an  arrow,  12^  cents.  Three  kinds 
of  money  were  employed  in  this  traffic.  White  shell  beads,  or  rather  buttons, 
pierced  in  the  centre  and  strung  together,  were  rated  at  $5  per  yard ;  peri- 
winkles, at  $1  a  yard  ;  fancy  marine  shells  at  various  prices  from  $3  to  $10, 
or  $15,  according  to  their  beauty."  f 

The  shell-money  here  referred  to  is  not  sufficiently  particularized  to  admit  of 
a  determination  of  the  species  to  which  the  shells  belonged.  In  connection  with 
the  treatment  of  the  sick  among  the  Meewocs,  Mr.  Powers  says  :  "  The  phy- 
sician's prerogative  is,  that  he  must  always  be  paid  in  advance ;  hence,  a  man 
seeking  his  services  brings  his  offering  along — a  fresh-slain  deer,  or  so  many 
yards  of  shells,  or  something — and  flings  it  down  before  him  without  a  word, 
thus  intimating  that  he  desires  the  worth  of  that  in  medicine  and  treatment 
The  patient's  prerogative  is,  that  if  he  dies,  hid  friends  may  kill  the  doctor. "( 

Among  the  M  miocs,  or  Modocs,  ^  when  a  maiilen  arrives  at  womanhood, 
her  father  makes  a  kind  of  a  party  in  her  honor.  Her  young  companions  as- 
semble, and  together  they  dance  and  sing  wild,  dithyrambic  roundelays,  impro- 
vised songs  of  the  woods  and  the  waters : 

*«  •  Jumping  echoes  of  the  rock ; 

Squirrels  turning  aomenumlta ; 

Oreen  lesTes,  denclng  In  the  sir ; 

Fisbes  white  as  money-ehells, 
Banning  in  the  water,  green,  and  deep,  and  sUll. 

Hi-ho,  hi-ho.  hi-hay ! 

Hi-ho,  hi.ho,  hi-haj  I ' 

This  is  the  substance  of  one  of  the  songs,  as  translated  for  me."  ( 

Among  the  Yoeute,  another  Oalifornia  tribe,  whose  dominion  covers  **  the 
Kern  and  Tulare  basins,  and  the  middle  San  Joaquin,"  etc.,  "  their  money  ooo- 
sists  of  the  usual  shell-buttons,  and  a  string  of  them  reaching  from  the  point  of 

•  Overland  JfonMiy,  toI.  IX,  p.  166. 
t/<i..T0l.X.p.8a5. 
t/d.,Tol.X,  p.saT. 
I  Id.,  p.  641. 
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the  middle  finger  to  the  elbow  is  yalned  at  twenty-five  cents.  A  aection  of 
bone,  very  white  and  polished,  aboat  two  and  a  half  inches  long,  is  sometimes 
Strang  on  the  string,  and  rates  at  a  *  bit.'  Tbey  always  andervalae  articles 
which  they  procure  from  Americans.  For  instaricei  goods  which  cost  them  at 
the  store  )5,  they  sell  among  themselves  for  33."* 

We  have  no  authentic  data  as  to  whether  the  valae  of  the  shell-money,  properly 
so-called,  among  the  California  Indians,  and  those  farther  north,  was  graduated 
by  the  color,  or  whether  they  generally  used  other  than  thehya-qua  or  allicockiek 
(Dentalia),  which  are  white  and  have  a  shining  surface ;  for  though,  as  above, 
'*  periwinkles  "  and  "  fancy  marine-shells  "  are  mentioned  as  used  in  trade,  these 
may  have  been  regarded  more  as  articles  of  ornamentation,  and  esteemed  among 
the  interior  Indians  particularly  as  precious,  the  same  as  diamonds  and  fine 
jewelry  are  among  civilized  people.  In  this  view,  the  interior  Indians  of  California 
are  probably  not  unlike  the  more  southern  Indians  of  New  Mexico,  for  a  friend 
of  ours  (Dr.  Edward  Palmer  of  the  Smithsonian  Institution)  informed  us  a  few 
years  ago,  that  while  traveling  in  that  territory  he  was  witness  to  a  trade  where- 
in a  horse  was  purchased  of  one  Indian  by  another,  the  price  paid  being  a  single 
specimen  of  the  pearly  ear-shell  (HaliUU  rufescens),  or  common  California  red- 
back  abalone  or  avion. 

As  to  the  value  of  the  tusk-shells  among  the  California  Indians,  the  method 
of  reckoning  the  same  is  by  measuring  the  shells  on  the  finger-joints,  the 
longest  being  worth  the  most 

-  We  have  been  informed  that  the  Indians  who  formerly  resided  in  the  neigh- 
borhood of  the  old  Russian  settlement  of  Bodega,  used  pieces  of  a  (bivalve) 
clam-shell  [Saxtdamui  aratus\)  for  money,  but  we  have  been  unable  to 
obtain  a  specimen,  or  to  verify  the  statement.  Becently,  our  friend  Mr. 
Harford,  of  the  Coast  Survey,  has  discovered  in  some  Indian  graves,  on 
one  of  the  isbnds  off  the  southerly  coast  of  this  State,  beads,  or  money, 
of  a  different  character  fh>m  any  heretofore  observed.  These  were  made 
by  grinding  off  the  spire  and  lower  portion  of  a  species  of  univalve  shell  (Olivella 
biplicata J  Shy, J  Plate  VI,  Fig.  3),  so  as  to  form  small,  flat,  button-shaped  disks 
with  a  single  central  hole.  These  much  resemble  in  form  some  of  the  wampum 
of  the  New  England  tribes.  Another  variety  was  found  in  the  same  places  by 
the  gentleman  named,  which  was  made  of  a  species  of  key-hole  limpet-shdl 
(Lwapina  crenulata,  Sby.,  Plate  VI,  Fig.  6),  of  much  larger  size  than  that  first 
mentioned.  So  far,  however, as  we  have  investigated,  these  last  described  forms 
of  diell-money  are  not  in  use  among  the  California  Indians  of  the  present  day. 
Plate  YI,  Figures  6*  and  6^  represent  beads  or  money  made  from  Lucapina. 
The  use  of  shells  for  money  is  not  peculiar  to  the  natives  of  North  America. 
The  well-known  and  exceedingly  common  money  coicry  (Cypraa  moneta,  Plate 
YI,  Figs.  5,  and  5*)  or  "prop-shell,''  an  inhabitant  of  thelndo-Pucific  waters,  **]b 
used  as  money  in  Uiodostan  and  many  parts  of  Africa. ..  .Many  tons  are 

. . .  .imported  to Great  Britain  and exported  for  barter  with  the  native 

tribes  of  western  Africa."  J 

•  Overland  MmUkfy,  vol.  n,  p.  108.  f  8.  amtns+S.  gncills,  Old. 

t  Baixd'8  IHdiinuuy  qf  Natural  Hidonry,  p.  198. 


Digitized  by  VjOOQ IC 


120  PROCEBDINOS  OF  THB  CALIFORNIA 

Reeve  meotioDS  in  the  BeconcI  volnme  of  the  Conckdogia  SyMtematica,  that 
**  a  gentleman  residing  at  Guttack,  is  eaid  to  have  paid  for  the  erection  of  hn 
bungalow  entirely  in  these  cowries  (C  monda).  The  baildiog  cost  him  aboat 
4,000  rupees  sicca  (£400  sterling],  and,  as  sixty-four  of  these  shells  are  equiva- 
leot  in  valae  to  one  pice,  and  sixty-foarptee  to  a  rupee  suxay  he  paid  for  it  with 
over  16,000,000  of  these  shells." 

Though  the  number  above  mentioned  is  very  large,  the  prop-shell  is  an  ex- 
ceedingly abundant  form.  We  have  received  in  a  single  box  from  t)ie  BSaat 
Indies  not  less  than  10,000  specimens  at  one  time.  "  In  the  year  1848,  sixty 
tons  were  imported  into  Liverpool,  and  in  1849,  nearly  three  hundred  tons  were 
brought  to  the  same  port." 

The  following  extract  from  a  paper  by  Prof.  E.  S.  Holden,  on  Early  Hindoo 
Mathematics,*  justifies  the  inference  that  the  use  of  the  Cypraa  moneia  for 
money  has  a  very  considerable  antiquity,  and  quite  likely  extends  back  to  a  period 
many  centuries  earlier  than  the  date  of  the  treatise.f  **llie  treatise  continues  rap- 
dly  through  the  usual  rules,  but  pauses  at  the  reduction  of  fractions  to  hold  up  tiie 
avaricious  man  to  scorn  :  *  The  quarter  of  a  sixteenth  of  the  fifth  of  three-qnarten 
of  two-thirds  of  a  moiety  of  a  dramma  was  given  to  a  beggar  by  a  person  from 
whom  he  asked  alms ;  tell  me  how  many  cowry  shells  the  miser  gave,  if  thou  be 
conversant  in  arithmetic  with  the  reduction  termed  subdivision  of  fractions.'  " 
These  shells  are  also  known  as  *'  Guinea  money,"  and,  it  is  said,  have  been  used 
as  a  financial  medium  in  connection  with  the  African  slave-trade.  DoubtleBB 
many  a  poor  negro  has  been  sold,  and  has  lost  his  liberty,  for  a  greater  or  leas 
number  of  these  shells. 

Another  species  of  coury  of^mall  size,  and  which  inhabits  the  Indo-Pacific 
province,  called  the  **  ringed  cowry  "  (Cypraa  annulus)^  the  back  or  top  of  the 
shell  being  ornamented  with  an  orange-colored  ring,  "  is  used  by  the  A»atie 
islanders  to  adorn  their  dress,  to  weight  their  fishing-nets,  and  for  barter.  Spec- 
imens of  it  were  found  by  Dr.  Layard  in  the  ruins  of  Nimroud." 

According  to  the  relation  of  a  recent  voyage,  transactions  are  performed  in 
Soudan  by  barter,  or  by  means  of  small  shells  picked  up  in  the  Niger,  which 
are  called  ouddas  or  woodahs,  % 

It  will  be  seen,  therefore,  that  shells  have  been  and  are  still  used  as  money  by 
portions  of  the  human  race,  but  to  an  extent  much  less  than  formerly.  It  would 
be  quite  difficult  to  point  out  any  other  natural  production  which  is  more  ap- 
propriate, when  size,  shape  and  Rubstance  are  considered. 

•  Popular  Scimee  JfontA^,  July,  1873,  p.  887. 

t  '*  This  treatite,  the  LiUvati  qf  Bhaaeara  AA/cayat  1b  mii»powd  to  have  been  a  oompilatl<m , 
aad  there  are  reasons  forbelieying  a  portion  of  it  to  have  been  written  about  a.  d.  628.  How- 
ever  this  may  be,  it  is  of  the  greatest  interest,  and  its  date  Is  soifioiently  remote  to  give  to 
Hindoo  mathematics  a  respectable  antiquity. " 

t  Science  OouSp,  Dec.,  ISM,  p.  288. 
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Mr.  Stearns  submitted  the  following  communication  for  Dr. 
Cooper  : 

On  the  Law  of  Variation  in  the  banded  California  Land  Shells. 

BT  J.   a.   COOFER,  M.  D. 

i.    ARIONTA  Leach. 

In  studyiDg  further  the  species  referable  to  this  genus  in  California,  together 
with  their  geographical  distribution,  some  curious  generalizations  are  arrived 
at,  hinted  at  in  a  former  article  by  me  in  the  American  Journal  of  Couchology, 
Vol.  IV,  p.  211,  but  not  then  so  folly  understood. 

The  close  relationship  and  probable  identity  of  some  assumed  species  has 
been  long  apparent  to  all  who  have  examined  them,  but  from  paucity  of  speci- 
mens, or  reasons  by  which  to  account  for  their  differences,  they  have  been 
allowed  to  retain  their  rank  as  species  until  more  numerous  intermediate  forms 
should  establish  their  position  as  varieties.* 

Though  these  connecting  links  are  very  few,  and  from  the  peculiarly  local 
distribution  of  the  chief  forms  are  not  likely  to  be  found  numerous,  yet  I  think 
it  can  be  shown  that  these  local  forms  are  not  entitled  to  higher  rank  than  that 
of  sub-species  which  have  had  a  common  origin.  By  gradual  divergence  from 
one  or  a  few  centers  of  distribution,  and  being  brought  under  the  influence  of 
difierent  climates,  they  have  assumed  their  present  conditions,  which  are  still 
subject  to  many  variations,  showing  a  tendency  to  the  production  of  other 
forms.  The  systematic  arrangement  of  these  species  and  varieties,  or  sub-spe- 
cies, in  connection  with  their  distribution,  can  be  best  shown  by  a  diagram. 
See  Plate  VII. 

The  plan  here  given  shows  the  position  and  extent  of  range  of  each  form 
allied  to  Arionta,  the  range  north  and  south  being  shown  by  the  parallels  of 
latitude,  and  that  east  and  west  by  the  length  of  the  brackets  enclosing  or  ad- 
joining the  names,  which  may  be  compared  with  the  scale  given.  It  will  be 
observed  that  the  additions  to  our  knowledge  of  their  range  has  net  much  in- 
creased since  the  publication  of  the  map  given  in  the  Amer.  Jour,  of  Conch., 
Vol.  IV,  p.  211,  though  some  doubtful  points  have  been  settled. 

The  chief  centers  of  distribution  are  around  San  Francisco  Bay,  on  the  Santa 
Barbara  islands,  and  near  San  Diego,  whence  one  species  follows  up  the  Sierra 
Nevada  to  near  lat  40^.  As  this  species  has  so  wide  a  range,  and  presents 
nearly  as  many  varieties  as  are  found  in  the  other  groups,  it  becomes  a  question 
whether  it  is  not  the  (Darwinian)  progenitor  of  those  along  the  coast  which 
occupy  regions  of  Inter  geological  age.  Though  the  group  around  San  Fran- 
cisco Bay  is  one  hundred  miles  distant  from  the  nearest  of  that  species,  it  must  be 
remembered  that  the  rivers  all  converge  toward  the  bay,  and  thut  the  floods 

*Mo0t  of  the  names  in  use  will  no  doubt  be  always  zetained  tat  oonvenience  in  distin- 
gvisblng  between  the  various  races,  etc. 
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sometimes  convert  the  entire  intenral  ioto  a  lake,  over  which  the  species  might 
have  been  spread,  and  since  modified  in  its  new  localities.  The  chief  argnmeot 
to  the  contrary  may  be  in  the  fact  that  no  specimens  are  known  to  have  been 
lately  transported  in  this  way.  The  most  limited  local  varieties  are  indicated 
by  names  placed  horizontally,  and  they  osoally  di£fer  more  than  others,  being 
also  more  distant  geographically. 

As  I  have  hinted  at  the  probability  of  J.  tiuticulata  being  the  progenitor  of 
the  coast  forms,  I  may  remark  that  the  fossil  form  fonnd  at  the  foot  of  the 
Sierra  Nevada,  by  Mr.  Gabb,  has  the  very  high  imperforate  character  of  speci- 
mens now  living  close  to  the  coast,  and  may  have  existed  in  the  Miocene  epoch 
when  the  San  Joaquin  valley  was  an  arm  of  the  sea,  in  which  lived  the  sharks, 
etc.,  whose  remains  now  abound  not  far  from  the  Helix  locality.  It  would  then 
have  lived  close  to  the  edge  of  this  sea,  and  before  the  greater  part  of  the  coast 
range  was  elevated  above  it.  The  transplanting  of  the  Arioota  form  to  the 
latter  may  have  been  after  the  salt  water  was  replaced  by  fresh,  or  in-  the 
Pliocene  epoch. 

Omitting  for  the  present  a  critical  comparison  of  the  species  and  varieties 
which  I  have  made  ready  for  future  publication,  I  intend  here  to  point  out  only 
the  geographical  reasons  for  the  conclusions  to  which  I  have  arrivedi  as  in- 
dicated in  the  diagram. 

Around  San  Francisco  Bay  we  have  three  well-marked,  and  always  separ- 
able, species,  viz :  arrosdi  exaraia,  and  CalifomunsiSf  all  living  together  on  the 
west  side,  and  at  nearly  equal  distances  north  and  south.  Bare  hybrids  only 
exist  as  connecting  links. 

The  last  also  extends  to  the  east  side  of  the  bay,  where  it  produces  three  var- 
ieties which  mix  together,  and  also  with  the  typical  form  on  the  west  side. 
Var.  nemorivaga  is  almost  equally  common  on  both  sides,  and  extends  further 
south  than  any,  there  meeting  (but  not  mixing)  with  var,  vincta,  at  Monterey. 
(I  omit  "Niddiniana"  as  it  seems  founded  upon  a  combination  of  the  charac- 
ters of  these  with  tudiculata.) 

Now,  all  these  varieties  of  Califomiensis  follow  certain  definite  rules  in  their 
divergence  from  the  typical  form,  according  to  the  amount  of  heat,  moisture, 
fog,  and  wind  they  are  subject  to.  A,  arrosa  and  exaraia,  having  only  a 
narrow  range  close  to  the  coast,  are  subjected  to  little  difierence  in  these  con- 
ditions, and  accordingly  vary  but  little.  CaliforniensU  and  varieties,  on  the 
contrary,  spreading  twice  as  far  inland,  gradually  change  from  a  high,  imperfor- 
ate form  to  depressed  and  umbilicate,  as  they  pass  into  drier  and  hotter  regions, 
with  so  many  intermediate  forms  that  their  specific  identity  and  the  causes  of 
variation  can  scarcely  be  doubted.  A  similar  variation,  but  in  less  degree, 
occurs  in  the  two  others  mentioned. 

The  next  centre  of  distribution  for  Aricmta,  is  that  of  tudiculata  and  varieties 
on  the  west  slope  of  the  Sierra  Nevada,  one  hundred  miles  east  of  the  preceding, 
and  separated  by  wide  alluvial  valleys,  in  which  no  specimens  of  any  species 
have  ever  been  found. 

This  species  presents  a  series  of  varieties  anal<^ous  to  those  of  Cali/orniensis, 
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bat  much  less  extreme,  and  scarcely  definable,  as  they  ran  together  very  closely. 
This  is  a  cooseqaeoce  of  its  distribalion  being  continooas  from  north  to  south 
along  a  mountain  range,  and  not  interrapted  by  alternating  moan  tains,  valleys, 
and  bays,  as  is  that  of  the  preceding.  It  is  always  recognisable  by  fixed  char- 
acters permanent  throogh  great  extremes  of  size. 

At  the  soath  end  of  the  range  of  tudieulata  we  meet  with  another  species, 
ID  range  somewhat  intermingled  with  it,  bat  always  distinct,  viz :  A.  Kdlettii 
Fbs.,  which  centres  around  San  Diego  Bay  and  the  neighboring  islands,  from 
lat.  340  southward  to  lat.  28^,  or  perhaps  26^,  in  Lower  Oalifomia,  foar  hun- 
dred or  five  hundred  miles.  The  varions  forms  found  within  this  vast  range, 
ftod  which  have  been  described  as  Kelleltii,  redimitat  Tryonit  intercisa,  crebri*- 
triata,  and  Steamsiana,  pass  so  insensibly  from  one  to  another  that  they  most  be 
considered  merely  varieties  analogous  to  those  of  Caiifamiensis,  The  most 
northern  is  the  most  difierent  from  the  type  which  was  from  the  most  southern 
part  of  their  range,  but  intermediate  forms  connect  them  all. 

The  parallel  between  the  varieties  of  the  two  species  is  well  ^own  by  the 
following  table : 

A.    Form  elevated,  imperforate.    Inhabit  cool,  foggy  exposures. 
*.   viudaVai. Tryoni  Kewc. 

c.  nemorivaffa  Vol. redimita  W.  G,  B, 

a.    CALIFORNJSmia  l$a KELLETTII Fbi, 

B.    More  depressed,  perforate.    From  warmer  localities. 

d,  ramentota  Gld. er«bri$tHata  Newe, 

#.    retieuiata  Pf. tntrtrwa  JVetw. 

/.   Bridgtm  Newe Sleanmana  Gabb, 

Though  of  coarse  not  strictly  parallel,  many  points  of  resemblance  can  be 
wen  between  the  forms  thus  compared.  Thus  the  varieties  d,  and  e.  of  each 
have  similar  relations  inter  m  as  to  sculptare,  while  /  is  in  each  very  similar  to 
the  type ;  the  "  areolar  "  arrangement  being  well  represented  in  each  group. 

All  these  banded  species  and  varieties  are  connected  so  closely  together  by 
their  banded  character,  that  a  common  origin  in  the  dim  periods  of  the  past 
seems  highly  probable,  and  yet  their  parallelism  with  another  large  series  exist- 
ing in  the  same  regions,  bat  always  distingoishable,  indicates  that  some  common 
physiological  law,  still  unknown,  is  connected  with  this  character.  In  the  form 
of  shell  and  animal,  as  well  as  in  its  anatomy,  they  seem  more  closely  connected 
with  the  Lower  Californian  groop  embracing  areolata,  Pandora,  levis,  etc., 
which  vary  from  colorless  to  many-banded  or  blotched,  showing  a  relationship 
am  liar  to  that  held  by  "Arionta  candidissima  "  of  Palestine  to  A,  arbustorum 
of  Europe,  a  species  between  Californiensis  and  Kellettii. 

IL    LYSINOE  H,  And  A  Adams. 

A  comparison  of  the  distribution  of  the  species  which  I  have  referred  to  this 
group  with  that  of  the  AiionUUt  presents  one  very  striking  difference  at  first 
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view,  namely,  that  the  former  do  not  occnr  in  localized  groups  widely  separated, 
bat  in  linear  series  followiog  the  mountain  ranges  from  north  to  sonth,  or  the 
chains  of  islands  either  in  the  same  or  the  opposite  direction.  Ajs  with  Arionta, 
however,  a  few  isolated  forms  occur  like  extreme  locaV  developments  of  varie- 
ties, perhaps  depending  for  their  characters  on  local  influences,  though  these  are 
not  always  so  easily  understood.    See  Plate  YIII. 

Two  new  elements  of  speciflc  distinction  also  occur,  viz  :  angulation  of  the 
periphery,  and  more  or  less  pilosity  of  the  epidermis.* 

I  have  before  pointed  out  the  apparent  relation  between  angulation  and  shaly 
mountains,  as  well  as  between  pilosity  and  arid  climate.  Though  connecting 
links  are  not  known  between  the  forms  showing  these  characters,  and  their 
nearest  allies  without  them,  (except  in  the  case  of  infumata  and  fiddis)  I  am 
now  decidedly  of  the  opinion  that  they  will  be  found  between  Mormonum  and 
HUUhrcmdi  (being  alr^uly  imperfectly  indicated),  and  between  DupMhotuxrH 
and  8equoici^a.f  Three  of  these  therefore  will  have  to  take  rank  as  varieties  of 
the  others,  and  more  such  instances  will  doubtless  occur.  There  is  some 
evidence  that  L.  Mormonum  was  the  geological  progenitor  of  the  forms  living 
near  the  coast,  in  the  fact  that  a  variety,  nearly  intermediate  between  it  and 
fidelis,  occurs  at  the  Dalles  of  the  Columbia,  where  fidelis  passes  eastward 
through  the  gap  of  the  Cascade  mountains.  Some  varieties  also  approach 
quite  near  L.  Traakii,  which  meets  it  southward. 

The  varieties  of  the  species  of  this  group,  corresponding  to  a,  6,  e,  etc.,  of  the 
former,  are  not  so  distinctly  marked,  and  have  not  received  so  many  disiinctive 
names,  except  in  the  following  caaes  : 

*.  A  YRE8IANA  Neute, REMONDII  Tryon. 

€,  DUPETITHOUARSI  Vol i^fodncta  Newt. 

a.  FIDELIS  Oray TRA8KII  Newe. 

d.  infumata  Old. ROWELLH Newe, 

€.  MORMONUM  Pf, LohHi  Oahb. 

/.  tequoioola  Cp Oabbii  Newe, 

Thoee  best  entitled  to  specific  rank  being  in  capitals,  it  appears  that  the 
divergences  of  these  forms  are  greater  than  in  the  former  case. 

The  groups  d  and  e  are  mostly  flattened,  angulated,  and  hirsute,  at  least 
when  young,  while  /,  as  before,  returns  by  the  "  circular  "  method  toward  the 
characters  of  6. 

No  certain  instances  of  specific  intergradation  between  members  of  Lysinoe 
and  Arionta  are  known.  Though  I  formerly  supposed  some  varieties  to  be  in- 
termediate, or  hybrids,  I  am  now  inclined  to  consider  them  instances  of  mimetic 
resemblance,  as  species  of  one  group  are  well  known  to  approach  those  of  an- 
other where  their  geographical  limits  approach  each  other.    We  find,  however, 

*X.  TragkU,  as  well  as  the  allied  formB,  la  hirsute  up  to  the  bIm  of  three  or  four  vhorlaln 
Ventora  oonnty. 

t  Mr.  Q.  W.  Dmrn  haa  lately  found  Bpecimens  of  tequoieola  raj  black  and  wiOunU  bamd, 
thofagh  not  angled  like  i^umaia.   Sab.,  north  of  Santa  Cms. 
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members  of  each  living  together  in  nameroos  localities  throughout  the  range  of 
both,  without  intermediate  forms. 

THE  LAW   OF  VARIATION. 

The  biological  law  deducible  from  the  preceding  facts  is,  that  those  species, 
sub-species,  and  varieties  living  in  cool,  damp  situations,  become  more  highly 
developed  (but  not  always  larger)  than  the  others,  the  shell  assuming  a  more 
compact  (imperrorate)  form,  and  losing  those  indications  of  immaturity  referred 
to,  viz :  sharp,  delicate  sculpture,  bristles,  and  angular  periphery. 

These  characteristics,  however,  remain  more  or  less  permanently  for  indefinite 
periods,  and  give  that  fixedness  to  the  various  forms,  even  when  living  under 
the  same  conditions,  which  enables  us  to  retain  them  as  subspecies,  difieribg 
from  varieties  in  permanency,  and  from  races  in  not  inhabiting  distinct  regions. 
Arionta  arrosa  and  Lysinoe  Dupetithouarsi  are  thus  the  highest  developed  of 
either  group  in  California. 

The  President  informed  the  Academy  that  Mr.  C.  E.  Watkins, 
the  well-known  photographer,  had  generously  offered  to  make  pho- 
tographs, cabinet  size,  of  all  the  members,  and  present  a  copy  of 
each  to  the  Academy,  provided  that  they  woald  furnish  a  suitable 
album  for  their  preservation. 


Reqular  Mbbting,  July  2IST9  1873. 
President  in  the  Chair. 

Thirty-eix  members  present. 

Dr.  J.  C.  Homer  de  Tavel,  of  Oakland,  and  A.  Gros,  were 
elected  resident  members^  and  H.  H.  Moore  and  D.  0.  Mills,  life 
members. 

Donations  to  Library :  Soci^t^  des  Arts  et  des  Sciences  of  Batavia,  Ver- 
handelingen.  Vol.  XXXIV  et  XXXV;  Tijdschrift  XVIII,  1,  2,  3,  XX,  1,2; 
Notulen  VIII,  3,  4,  IX,  1871.  Beitrag  zur  Kenntniss  der  I nsek ten-Fauna  des 
Kantons  Ziirich ;  Khtej  von  Easpar  Dietrich ;  4to.,  ZUricb,  1865 ;  from  H. 
Erni,  XJ.  S.  Consul.  The  Principle  of  Least  Action  in  Nature,  etc.,  etc.,  by 
the  Rev.  Samuel  Haughton,  pamph.  8vo.,  London,  1871 ;  from  the  author. 
R.  Coroitato  Oeologico  d'ltalia,  Nov.  and  Dec.,  1872,  Jan.  and  Feb.,  1873. 
Bapport  sur  lea  Progres  recents  des  Sciences  Zoologiques  en  France,  par-M. 
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Miloe  Edwards ;  8vo.,  Paris,  1867 ;  from  the  author.  Journal  de  Conchylio- 
logie,  Tome  X,  1870,  and  Tome  XI,  1871 ;  from  Messrs.  Crosse  and  Fi$icher, 
publishers,  Paris.  Bulletio  de  la  Societe  des  Sciences  Historiqoes  et  Natur- 
elles  de  I'YonDe,  Yol.  26,  annee  1872.  Soci^t^  des  Arts  et  des  Sciences  of 
Batavia ;  Tijdschrift  XIX,  1-6,  1869-70.  Notulen  VII,  2,  3, 4 ;  VIII.  1.  2. 
Verhandlungen  des  Hist.  Vereios  von  Oberpfalz  nod  Regensburg,  8vo.,  Stadt- 
amhofT,  1872.  Crustaces  divers  et  Poissons  des  depots  Silarieos  de  ia  Boh^me 
par  Joachim  Barrande,  8vo.,  Prague,  1 872  ;  from  the  author.  Bulletin  de  la 
Societe  Imperiale  des  Naturalistes  de  Moscow,  1872,  Xos.  2  and  3.  Jahr- 
buch  der  k.  k.  Oeolog.  Reichsanstalt,  Oct,  Nov.,  and  Dec.,  Wien,  1872.  Vet- 
handlungen  der  k.  k.  Geolog.  Reichsanstalt,  Nos.  12-18,  Wien,  1872.  Schrif- 
ten  der  Natur-Gesellschaft  in  Danzig ;  4to.,  Vol.  I,  Part  I,  Danzig,  1872. 
Societe  Entomologique  de  Belgique,  (Bulletin)  No.  78,  1872.  Sitzungsbe- 
richte  der  E.  Akad.  der  Wissenschaften,  Erste  Abtheilung,  Band  LXV,  Heft 
I,  II,  III,  IV,  V;  Zweite  Abtheiiung,  Band  LXV,  Heft  I,  II,  III,  IV,  V; 
Dritte  Abtheiiung,  Band  LXV,  Heft  I,  II,  III,  IV,  V.  Wien,  1872.  Denk- 
schriften  der  Kaiserlichen  Akad.  der  Wissenschaften,  (Vol.  XXXII)  Wien, 
1872.  Index  of  Articles  in  Vols.  61-64  of  Akademie  der  Wissenschaften, 
Wien,  1872.  Verhandlungen  der  k.  k.  zoologisch-botanischen  Gesellschaft  in 
Wien,  Band  XXII,  Wien,  1872.  Memoires  de  la  Soci^t^  de  Physique  et 
d'Histoire  Naturelle  de  Geneva,  Tome  XXI,  seconde  parte,  1872.  Jahresbe- 
richt  VIII  und  IX  des  Vereins  fur  Erdkunde  zu  Dresden,  Pamph.  8vo.,  1672. 
Bericht  uber  die  Senckenbergische  Naturforschende  Gesellschaft,  1871-72. 
Sitzungsberichte  der  Akademie  der  Wissenschaften  zu  Munchen,  1871,  Hefte 
I,  II,  III,  1872,  Hefte  I,  II ;  also,  Inhaltsverzeichniss  zu  1860-1870.  Die  Auf- 
gabe  des  chemischen  Unterrichts,  etc.,  von  Dr.  Emil  Erlenmeyer,  pamph.  4to., 
Munchen,  1871.  Annalen  der  Koniglichen  Sternwarte  bei  Munchen,  Band 
XVIII,  1871 ;  also,  Supplement,  bad  XI,  1871,  and  XII,  1872.  Jahrbiicher 
des  Na&sauischen  Vereins  fiir  Naturkunde,  Jahrgang  XXV  und  XXVI,  1871- 
72.  Bulletin  de  la  Soci^t^  des  Sciences  Naturelles  de  Neufchatel,  Tome  IX, 
Deuxieme  cahier,  1872.  Oversight  over  det  Eongelige  Danske  Videnskabernes 
Selskabs  Forhandlinger  og  dets  Medlemmers  Arbec^der,  1871,  Nov.  and  Dec, 
1872,  Jan.,  Febr.,  and  March.  Der  Zoologische  Garten,  Frankfurt  a.  M. 
July-Dec.,  1872.  Zeitschrift  der  Deutschen  Geol.  Gesellschaft,  Band  XXIV, 
Heft  3,  May,  June,  and  July,  Berlin,  1872.  Zoologische  Miscellen,  XVI, 
XVII,  1872;  Phylloxera  vastatrix;  by  G.  R.  von  Frauenfeld;  from  the 
author.  Zeitschrift  fiir  die  G^esammten  Naturwissenschaften.  Band  V,  VI, 
Berlin,  1872.  Schriften  der  Gesellschaft  zur  Beforderung  der  gesammten  Na- 
turwissenschaften zu  Marburg,  Band  IX  and  Band  X,  parts  1,  2,  3  and  4 ;  also 
Sitzungsberichte,  1869-71.  Nachrichten  von  der  k.  Gesellschaft  der  Wisaen- 
Bchaften  und  der  George-August  Universitat,  Gottingen,  1872.  Annales  de  la 
Societe  Entomologique  de  Belgique.  Tome  quinzi^me,  Brussels,  1871-72.  An- 
nalen der  Sternwarte  in  Leiden,  4to.,  third  volume,  Haag,  1872.  Verslagen 
en  Mcdedecliogen  der  Eoninklijke  Akademie  van  Wetenschappen,  1872  ;  also 
Jaarbock  of  same  for  1871,  and  Processen  verbaal,  1871-72,  Amsterdam. 
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Jabresbericbt  der  Natorforechenden  Gesellschafk  in  Emden,  1871.  Kleine 
Scbriften  der  NatarforscheodeD  Geaellschaft  zu  Emden,  XVI,  1872.  Verhand- 
loDgen  der  Scbweizerischen  NaUGesellecbafl  in  Frauenfeld,  August,  1871.  (54 
Jabresveraammlung.)  Abbandlnngen  des  Nat.  Vereina  zu  Bremen  ;  Beilage 
No.  2,  Bremen,  1872.  Overland  Monthly,  August,  1873  ;  from  J.  H.  Car- 
manj  &  Go. 

Donations  to  Museum :  Crastaceans  (  Humpback  whale-food  ) 
from  lat.  24°  27'  N.,  long.  111^  58'  W.  Also,  specimens  of  Ve^ 
Ma  and  oi  Lepadidce,  collected  in  lat.  29^  52^,  N.  long.  116^  15' 
W.;  presented  by  Capt.  William  Metzgar.  Fossil  Shells,  from  an 
elevation  of  800  feet  on  Cerros  Island,  Lower  California,  pre- 
sented by  Lieut.'Com.  0.  W.  Kennedy,  of  the  U.  S.  C.  S.  steamer 
Sassier.  Two  specimens  of  Ancient  Pottery  and  Twine,  from 
Inca  graves,  Peru,  presented  by  C.  A.  Wetmore.  Samples  of 
Paper  made  of  the  wood  of  the  American  Poplar,  from  Alexander 
Austin.  Specimen  of  OuproBcheelite^  from  the  Green  Monster 
Mine,  Kern  County,  Cal.,  presented  by  Henry  G.  Hanks. 

The  President  read  the  following,  being  an  additional  gift  from 
James  Lick : 

This  Indenture,  made  this  eleventh  day  of  July,  in  the  year  of  our  Lord 
one  thousand  eight  hundred  and  seventy-three  (1873),  by  and  between  James 
Lick,  of  the  city  of  San  Jose,  in  the  county  of  Santa  Clara,  in  the  State  of 
California,  the  party  of  the  first  part,  and  the  California  Academy  op 
Sciences,  a  corporation  organized  and  existing  under  and  by  virtue  of  the 
laws  of  the  State  of  California,  and  having  its  principal  place  of  business  in 
the  City  and  County  of  San  Francisco,  in  said  State,  the  party  of  the  second 
part,  WITNESSETH  :  that  the  said  party  of  the  first  part,  iu  consideration  of  the 
desire  he  has  to  promote  the  dififusion  of  science,  and  the  prosperity  and  per- 
petuity of  the  said  party  of  the  second  part,  hath  given,  granted  and  confirmed, 
and  by  these  presents  doth  give,  grant  and  confirm  unto  the  said  party  of  the 
second  part  and  its  successors,  all  that  certain  parcel  of  land  situate  in  said 
City  and  County  of  San  Francisco,  in  the  State  of  California,  and  bounded  and 
described  as  follows,  to  wit : 

Beginning  at  a  point  on  the  southeasterly  line  of  Market  street,  distant  one 
hundred  and^  fifty-five  (155)  feet  southwesterly  from  the  southerly  corner  of 
Market  and  Fourth  streets,  and  running  thence  southeasterly  and  parallel  with 
said  Fourth  street  one  hundred  and  fifty-five  (155)  feet ;  thence  at  an  angle  of 
forty-five  degrees  (45°)  southerly  fifty-six  and  fifty-six  one  hundredths  (56  56-100) 
feet,  more  or  less,  to  a  point  which  is  one  hundred  and  ninety-five  (195)  feet 
distant  from  the  southwesterly  line  of  said  Fourth  street,  and  one  hundred  and 
nmety-five  (195)  feet  distant  from  the  southeasterly  line  of  said  Market  street; 
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thence  northwesterly  and  parallel  with  said  Fonrth  street  one  hundred  and 
ninety-five  (195)  feet  to  the  southeasterly  line  of  Market  street ;  and  theoce  north- 
easterly along  said  last-mentioned  line  forty  (40)  feet  to  the  point  of  beginning ; 
being  a  portion  of  the  lot  known  and  designated  on  the  official  map  of  said 
City  and  County  of  San  Francisco  as  "  Hundred-vara  lot  number  one  hundred 
and  twenty-six  (126) ;"  reserving  and  excepting  out  of  and  from 
said  granted  premises,  all  buildings,  tenements  and  improvements  of  any  of  the 
tenants  of  said  party  of  the  firjt  part  that  now  are,  or  may  be,  situate  thereon 
at  the  time  when  said  parly  of  the  second  part  shall  be  entitled  to  the  posses- 
sion of  said  premises ;  and  excepting  and  reserving  out  of  and  from  thi^  g^nt 
and  conveyance  the  right  to  possess,  use  and  occupy  said  premises  for  the  period 
of  two  (2)  years  from  the  date  hereof,  unless  sooner  determined,  as  hereinafter 
provided  ;  which  right  of  possession,  as  aforesaid,  said  party  of  the  first  part 
hereby  reserves  unto  himself,  his  heirs  and  assigns  : 

To  HAVB  AND  TO  HOLD,  all  aud  singular,  the  premises  hereby  given  and 
granted  unto  said  party  of  the  second  part  and  its  successors,  upon  the  follow- 
ing terms  and  conditions,  nevertheless ;  which  terms  and  conditions  shall  be 
binding  aud  obligatory  upon  said  party  of  the  second  part  and  its  successors, 
that  is  to  say  : 

First — That  said  premises  shall  be  used  and  devoted  solely  and  exclusively  for 
scientific  purposes  and  for  none  other,  and  shall  never  be  used  for  political  or 
religious  purposes. 

Second-'Thtii  said  premises  shall  never  be  incumbered  by  said  party  of  the 
second  part,  or  its  successors ;  and  shall  never  be  allowed  or  suffered  hy  said 
party  of  the  second  part,  or  its  successors,  to  be  sold  for  any  taxes,  assessments, 
or  other  charges  levied  or  placed,  or  suffered  to  be  levied  or  placed  thereon. 

Third— 'VtiAt  said  premises  shall  never  be  alienated  by  said  party  of  the 
second  part  during  the  life  of  any  of  the  existing  members  of  Said  California 
Academy  of  Sciences. 

Fourtk — That  said  party  of  the  second  part  shall  never  lease  said  premises  or 
any  part  thereof,  or  any  edifice  or  any  part  of  any  edifice  erected  or  to  be 
erected  thereon  ;  and  said  party  of  the  second  part  shall  never  permit  or  suffer 
any  person  to  possess,  use  or  ojcupy  the  whole  or  any  part  of  said  premises,  or 
any  edifice  or  any  part  of  any  edifice,  erected  or  to  be  erected  thereon,  save  for 
its  own  proper  purposes. 

Fifth — That  the  building  required  to  be  erected  by  the  conditions  of  the  for- 
mer deed  of  conveyance  made  by  the  said  party  of  the  first  part  to  the  said 
party  of  the  second  ^art,  of  a  piece  of  land  adjoining  the  aforesaid  granted 
premises  (which  deed  is  dated  the  fifteenth  day  of  February,  a.  d.  one  thousand 
eight  hundred  and  seventy-three,  and  is  recorded  in  the  County  Recorder's 
office  of  said  San  Francisco)  shall,  when  erected,  be  made  large  enough  to 
cover,  and  shall  cover,  all  of  the  land  hereby  granted,  besides  covering  the  land 
by  said  former  deed  required  to  be  covered  by  a  building ;  and  such  building 
shall  be  forever  maintained  on  both  said  parcels  of  land  by  the  said  party  of 
the  second  part,  and  shall  be  of  the  following  description,  that  is  to  say :    A 
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sabetantial  and  elegant  brick  edifice,  three  (3)  stories  in  height,  with  a  sub- 
stantial granite  front,  faced  with  appropriate  scientific  emblems.  The  strnctare 
and  design  of  the  edifice  shall  be  classic,  and  snch  as  will  readily  distinguish  it 
from  buildings  used  for  business  or  commercial  purposes.  The  style  of  archi- 
tecture of  said  edifice  shall  be  chaste  and  appropriate,  and  the  same  style  and 
order  of  architecture  shall  be  preserved  throughout  in  its  purity. 

Sixth — Id  order  to  render  this  gift  and  conveyance  effectual,  said  party  of  the 
second  part  must,  within  two  (2)  years  from  the  date  hereof,  secure  the  necessary 
fimds  to  commence  and  to  complete  said  edifice ;  and  must  commence  the  ereo- 
tion  of  this  edifice  and  complete  the  same  with  all  reasonable  dispatch ;  and 
■8  soon  as  said  party  of  the  second  part  shall  secure  the  necessary  amount  of 
funds,  at  any  time  within  said  period  of  two  (2)  yters,  upon  thirty  (30)  days' 
written  notice  of  that  fact  to  said  party  of  the  first  part,  or  his  heirs  or  devisees, 
the  said  party  of  the  second  part  shall  be  entitled  to  the  possession  of  said 
premises,  and  the  right  of  possession  of  said  premises  hereby  reserved  to  said 
party  of  the  first  part  shall  Uiereupon  cease  and  determine.  The  said  party  of 
the  first  part  hereby  reserves  to  himself  and  his  heirs  and  assigns  the.  right  to 
use  and  possess,  and  occupy  said  premises,  until  said  party  of  the  second  part 
shall  have  secured  the  aforesaid  necessary  amount  of  funds,  and  until  notified 
of  that  fact  as  aforesaid ;  but  said  funds  must  be.  secured,  and  the  erection  of 
said  edifice  be  commeuoed,  within  a  period  of  time  not  exceediug  two  (2)  years, 
as  aforesaid.  At  least  one  (1)  apartment  of  said  edifice  shall  be  constructed 
suitably  for,  and  devoted  to,  the  purposes  of  a  library ;  another  apartment 
thereof  shall  be  constructed  suitably  for,  and  devoted  to,  the  purposes  of  a 
museum ;  and  a  third  apartment  thereof  shall  be  suitably  constructed  for,  and 
devoted  to,  the  purposes  of  a  hall  for  lectures. 

Should  said  party  of  the  second  part,  or  its  successors,  violate  or  fail  to  ful- 
fill any  of  the  foregoing  terms  or  conditions,  then  and  immediately  thereupon 
the  estate  and  all  interest  hereby  given  and  conveyed  shall  cease  and  determine, 
and  the  same,  to  wit :  All  interest  and  estate  hereby  given  and  conveyed  shall 
immediately  revert  to  and  revest  in  said  party  of  the  first  part,  his  heirs  and 
assigns,  without  any  previous  entry  to  assert  such  failure  or  breach. 

In  WiTirBss  WnsRSor,  the  said  party  of  the  first  part  hereunto  sets  his 
band  and  seal  the  day  and  year  first  herein  above  written. 

[Signed]  JAMES  LICE.    [l.  s.] 

Signed,  sealed  aoa  delivered  m  the 
presence  of: 

Sam'l  Hbrmahn, 
D.  J.  Staples, 
John  0.  Eabl. 

Paoo.  Gal.  Ioad.  Bql,  Toil.  Y.— 9. 
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Statk  of  Oalitoebtia, 
OiTT  AND  County  of  Sak  Frahciboo, 


h 


On  this  eleventh  day  of  July,  a.d.  1873,  before  me,  Samnel  Hermann,  a 
Notary  Public  in  and  for  the  said  city  and  coanty,  duly  commiaBioned  and 
sworn,  penonally  appeared  James  Lick,  known  to  me  to  be  the  person  whose 
name  is  subscribed  to  the  within  and  foregoing  instrament,  and  he,  the  said 
James  Lick,  daly  adrnowledged  to  me  that  he  executed  thee 


In  witness  whereof,  I  hare  hereunto  set  my  hand  and  affixed  my  official  seal  the 
day  and  year  in  this  certificate  first  above  written. 

[l.  8.]  reigned]  SAM'L  HBBMANN, 

Notary  Pablio. 

Beoorded  in  the  office  of  the  County  Becorder  of  the  City  and  County  of 
San  Francisco,  July  26th,  a. s.  1873,  at  12  m.,  in  liber  712  of  deeds,  page  233. 

[Signed]  A.  R  HYNBS, 

County  Recorder. 

After  reading  the  deed,  Prof.  Dayidson  recalled  the  terms  of  the 
previous  deed  of  February,  in  which  the  Academy  was  obligated  to 
raise  funds  sufficient  to  complete  the  building,  and  commence  its 
erection  within  two  years ;  and  in  case  of  subsequent  non-fulfilment 
of  any  of  the  conditions  imposed  upon  us,  the  property  was  to 
revert  and  revest  in  James  Lick  and  his  heirs  and  assigns.  The 
members  had  thought  it  possible  to  raise  the  money  if  the  conr 
ditions  were  lightened;  and  he  had  conferred  with  Mr.  Lick  upon 
the  subject,  with  a  reasonable  prospect  of  eflfectiog  a  modification  of 
the  conditions. 

This  new  deed  continued  and  enforced  the  same  obligations ;  and, 
firom  the  increased  size  of  the  building,  and  the  eastern  side  being 
intended  to  face  a  block  comparatively  open,  the  cost  of  erection 
would  npt  be  less  than  9300,000,  whilst  the  taxes  and  assessments 
would  amount  to  at  least  $5,000  per  annum.  These  and  other 
objections  to  the  project  were  fully  stated  as  insuperable ;  yet,  not- 
withstanding this  fact.  Prof.  Davidson  urged  the  Academy  to  accept 
the  new  deed,  and  await  the  result  of  future  conferences  with  Mr. 
lick,  who  was  really  anxious  to  benefit  the  Academy.  It  was  no 
burden  to  them,  as  the  taxes  and  assessments  were  paid  by  the 
donor.    He  would  call  a  special  meeting  of  the  Trustees  at  once, 
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and  embody  the  objections  to  the  conditions  of  the  deeds  in  a  prao- 
tical  shape  for  discussion  by  the  Trostees,  that  they  might  submit 
their  views  to  Mr.  lick. 

It  was  moved  by  Dr.  Oeorge  Hewston,  that  the  Trustees  be  au- 
thorized to  receive  the  additional  donation  of  Mr.  James  Lick,  and 
return  the  thanks  of  the  Academy.  After  some  discussion,  the  mo- 
tion was  seconded  and  unanimously  carried. 

Mr.  Steams  submitted  the  following  papers : 

Shells  coUeoted  at  San  Juanioo,  Iiower  California^  by 
William  M.  Gabb. 

Bf  KOBBBT  B.  0.  BTBABMS. 

The  species  cootained  id  this  and  the  sacceeding  list,  were  collected  io  the 
month  of  February,  1867,  by  Prof.  Giabb,  who  kiodly  submitted  the  same  to 
me  for  ezamiDation.  As  the  knowledge  of  Lower  OaliforDia  Mollosca  is 
ezoeedingly  limited,  the  publication  of  these  lists  may  be  of  some  benefit  to 
stQdeots,  and  of  valae  as  data  bearing  upon  geographical  distribution.  San 
Jnanico  is  on  the  east  side  of  the  peninsula  of  Lower  California,  in  latitude 
about  270  north. 

Solecurtns  Galifornianus,  Conr.  Ghione  fiuctifraga,  Sby. 

Periploma  argentaria,  Conr,  Obione  snccincta,  Vcd. 

Standella  planalata,  Conr,  Chione  simillima,  ^y. 

Amphichaena  Eindermanni,  Pkii.  Gallista  chionsea,  Mke. 

PeroniBoderma  viriditincta,  Cpr,  Tivela  radiata,  Sby^ 

Donax  flezaosas,  Gld,  Dosinia  ponderosa,  Gray, 

Semele  bicolor,  C.  B,  Ad,  Gardium  senticosum,  Sby, 

FulTia  aspersum,  Shy.*  Omphalius  fuscescens,  Phil, 

Oyehis  dentata,  Wood,  Gmcibulum  imbricatum,  Sby. 

Mysia  orbella,  Old,  Hanstator  goniostoma,  Vol, 
Crassatella  gibbosa,  Sby.  "         tig^rina,  Kim, 

lasaria  radiata,  frod.  Gerithidea  albonodosum,  Cpr, 

Area  Pacifica,  Sby,  Trivia  radians,  Lam, 
Anomalocardlagrandis,  Brod,  ^  Sby,    Strombus  granulatus,  SwaiM, 

"         mnlticostata,  Sby.  Neverita  Becloziana,  Rvi, 

'*  tuberculosa,  Sby,  Malea  ringens,  ^, 

Yola  dentata,  Sby, 

nn  AcUuoB'B  Oen.  Moll.  tmaqMcies  ii  catologwd  u  "aapet%,JSbv,;"  tnit  in  Sowolnr's 
Ooncli.  niusfcr.  (Fig.  Ifi)  it  is  *'  0.  Mpeorsam,  Sow.^lZool.  Proo.  1883,  p.  85/'  and  U  crodited  to 
«•  Si.  Blena,  lir.  Cuming."  It  ia  strikingly  like  its  •  OtribbMn  snalogue  F,  bulUUum.  St.  Elena 
Is  on  the  oosst  of  Quayaqnil,  in  latitude  about  2  deg.  south.  If  Mx.  Cuming's  "  habitat "  is 
eoReet,  it  shows  a  wide  range,  and  the  two  species  mentioned  herein  may  have  descended 
tnm  the  same  ancestors. 
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GhitoD  (Lepidoradsia)  MagdalensiB, 

Hinds. 
Fissarella  volcaDorlSve. 
Oallopoma  tessellatnm,  Kien. 
lAgena  Dodosam,  Chemn. 
TritoDidea  inrngnis,  Rve, 
OassiduluB  patala,  Brod.  and  Sby, 


Harpa  creData,  Swdns, 
Oliva  yenalata,  Lcun, 
Macron  ^thiops,  Rve.* 
Fnsna  Dapetiihoaarsii,  Kier 
PhylloDOtns  bioolor,  Vol, 
Morex  plicatos,  Sby, 


Shells  oolleoted  at  Iioreto^t  Iiower  California,  by  W  M. 
Gabb,  in  Febmaryy  1867. 


BT  BOBXRT   S.  O.  8TBABH8. 


OyathodoDta  nndalata,  Conr. 
Semele  bicolor,  C.  B.  Ad. 
Ohione  sucdDCta,  Vol. 
Oallista  chiontea,  Mke. 
Tapes  (Oaneas)  grata,  Say. 
Oydas  deotata,  Wood. 
Pecten  sobnodosos,  Sl»f. 
Balla  Adamsi,  Mke. 
AcjDfBA  fascicularis,  Mke. 
Gracibalam  spinosam,  i^. 
NeritiDa  picta,  Sby. 
Lapooia  Sowerbyl,  Kien. 
Trivia  Solaodri,  Chray. 
Sarcala  funicalata,  Vcd, 
Architectonica  granolata.  Lam.'* 
Pyrazos  iDcisus  (dwarf  variety). 
Natica  Pritchardi,  Fh$. 
ICamma  uber,  Val. 


Neverita  Beclaziana,  Rve. 
Oliva  (Iq>ldttla)  venalata,  Lam. 
Olivella  dama,  Mawe. 
«        iDtorta,  Cpr. 
*Piirpiira  (Stramonita)  biserialia,  BUtinv. 

M  "       triangalarifl,    " 

Sistrom  carbonariam,  Rve. 
Engina  crocostoma,  Rve. 
Oolnmbella  fascata,  Sby. 
OoDella  cedo-DDlli,  Rve. 
NasBa  t^gula  Rve. 

"    versicolor,  C.  B.  Ad. 
ADachis  lyrata,  Sby. 

«        nigricaos,  Sby. 

"        serrata,  Cpr. 
Strombina  maculosa,  Sby. 
Mnrez  pticatos,  SSry. 


*Maenm  (a  sabgeniiB  of  PimdoUna  made  liy  the  AdanoB's) ,  inoludes  three  ■petias  all  pe» 
tonllar  to  the  west  coast  of  North  Amerioa,  and  inhabiting  a  semi-tropical  and  littoral  station 
from  (and  including)  San  Diego  in  Oalifomia  proper,  thence  soatherly,  and  both  coasts  of 
Lower  California ;  also  at  **  Gedras "  or  OeiTOB  and  other  islands  along  the  onter  coast  of  tha 
peninsnla ;  all  of  the  species  are  covered  with  a  thick,  black  epidermis ;  M.  JBBdoptt  th» 
ilargest,  is  traversed  spirally  by  lyoad,  moderately  deep  grooves  ttom  apex  to  base ;  while  Jf  • 
KdleUU,  A.  Ad.,  has  generally  only  three  below  the  middle  of  the  body  whorl,  otherwise 
being  nearly  smooth.  The  most  northern  and  smallest  of  this  group  is  if.  Uoidia,  A.  Ad. » 
which  seldom  attains  the  length  of  an  inch,  the  average  of  many  measurements  being  .77 
Inch ;  this  latter  spedes  is  proportionately  less  inflated  than  either  of  the  others,  and  Is  not 
uncommon  at  Ban  Diego ;  the  other  species  are  comparatively  rare. 

tLoreto  is  in  latitude  twenty-five  degrees  fifty-nine  minutes  N.;  longitude  IIS  ilflgrs— 
twenty-^me  minutes  W.;  Lower  OaUfomla, 
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Kotee  on  Caproscheelite. 

BT  HSNBT  G.  HANK& 

Sereral  months  ago,  Mr.  J.  B.  Treadvell  handed  me  a  mineral  for  ezamina- 
tioD  which  he  found  at  the  Green  Monster  Mine,  Kern  Gonnty,  twelve  miles 
east  of  White  River  Postoffice,  a  specimen  of  which  I  present  this  evening. 
At  the  first  glance  I  supposed  it  to  be  Suljphaii  of  Baryia^  colored  by  an  ad- 
mixture of  some  foreign  substance ;  but  to  my  surprise  I  found  it  to  contain  no 
trace  of  baryta.  I  then  submitted  the  mineral  to  a  physical  and  chemical 
examination,  of  which  the  following  is  the  result :  The  mineral  is  massive  and 
homogeneous ;  color,  yellowish-green ;  lustre^  vitreous ;  hardness,  5.5  ;  streaky 
white;  spec^ic  gravity,  5.863+;  anhydrous;  Jusible,  after  heating  tarns 
puple ;  not  magnetic ;  B.  B.  dissolves  in  borax  to  an  opaque  white  bead ;  B.  B. 
dissolves  in  microcosmic  salt,  color,  green,  hot  and  cold ;  gives  a  reaction  of 
copper;  not  soluble  in  water,  hydrochloric  acid,  or  aqua  regia,  even 
after  fusion  with  birsulphate  of  potash ;  a  dense,  golden-yellow  powder  re- 
mains in  every  case ;  in  a  dosed  tube  no  sublimate,  absence  of  sulphur ;  does  not 
blacken  ;  absenu  of  carbon ;  heated  with  cyanide  of  potassum  and  water,  gives 
no  reaction  of  silver  in  the  filtrate,  while  white  residue  treated  with  sulphide  of 
ammonium  does  not  blacken,  absence  of  lead.  The  powdered  mineral  found  by 
the  above  treatment  to  be  free  from  sulphur,  carbon,  silver,  and  lead,  was  fused 
with  the  following  flux:  I  part  nitrate  of  potash,  2  parts  carbonate  of  potash, 
2  parts  carbonate  of  soda,  by  which  means  it  was  brought  into  solution,  the  res- 
idue, undissolved  by  water,  being  wholly  soluble  in  hydrochloric  acid.  Although 
this  mineral  strongly  resembles  scheelite,  yet  the  presence  of  copper  and  its  in- 
iSerior  specific  gravity  separate  it  from  that  species.  I  then  made  a  mi- 
croscopical examination  of  the  mineral  to  ascertain  if  the  copper  might  be  a 
mechanical  mixture,  but  found  it  perfectly  homogeneous. 

Believing  it  to  be  new,  I  set  it  aside  for  a  carefbl  analysis  at  my  leisure. 
Not  long  since  I  showed  the  specimen  to  Prof.  Whitney,  who  recognized  it 
as  Cuproschedite,  described  by  him  in  Vol.  3  of  this  Society's  proceedings, 
page  287. 

Although  not  new,  it  is  still  interesting  to  sdenoe  as  coming  from  a  new 
locality,  and  being  found  in  abundance. 

As  a  source  of  tungstic  acid  it  will  be  valuable  to  the  arts,  as  according  to 
the  analysis  of  Prof.  Whitney  it  contains  79.69  per  cent  of  that  rare  acid,  and 
is  easily  decomposKJ. 

With  this  I  present  a  sample  of  Tungstic  acid,  obtained  by  simply  boiling 
the  mineral  in  hydrochloric  acid. 

Scheelite  has  been  observed  in  the  Mammoth  District,  Nevada,  and  Cupnh 
scheelite  in  several  mines  in  Lower  California,  but  I  am  not  aware  that  there  is 
any  other  known  locality  in  which  Tungstate  of  Lime  in  either  form  is  found  in 
any  considerable  quantity. 


Digitized  by  VjOOQ IC 


184  PROOSnOXHQS  ov  thx  oaupornia 

'  According  to  Prof.  WhitDej,  OaproBcheelite  has  the  following  compoaitioii : 

Taogstic  add 79.69 

Oxide  of  copper 6.77 

Lime. 10.95 

Protoxide  of  iron 31 

Water 1.40 

99.12  percent. 

Mr.  S.  0.  Hastings  read  a  paper  on  Climatic  Changes. 

Mr.  Wetmore  submitted,  for  the  inspection  of  the  members,  sev- 
eral skulls  taken  from  ancient  graves  in  the  upper  table-lands  of  the 
western  slope  of  the  Andes,  in  Peru.  These  skulls  presented  some 
marked  cranial  differences,  indicating  different  races.  Some  of 
these  presented  the  peculiarities  of  the  Inca  type,  while  others  point 
more  to  that  of  the  aboriginal  Indian,  and  show  a  marked  flattening 
of  the  frontal  section,  which,  in  one  specimen,  is  traversed  bj  a 
median  suture  from  above  the  nasal  orifice  backward,  dividing  the 
frontal  bone  equally. 

Mr.  Steams  announced  to  the  Academy  the  death  of  Col.  Jolm 
W.  Foster,  the  distinguished  geologist  and  ethnologist,  and  Pres- 
ident of  the  Academy  of  Sciences  of  Chicago. 

On  motion  of  Dr.  George  Hewston,  Mr.  Stearns  was  appointed  a 
committee  to  prepare  resolutions  appropriate  to  the  event. 

On  an  Improved  Telemeter  for  Beoonnaiaaanoe.  Engineeringt 
and  Military  Porposea, 

BT  OEOBOB  DAVIDSON. 

The  fundamental  idea  of  this  telemeter  is  credited  to  General  Clerk,  B.  A., 
F.  B.  S.,  etc,  who  designed  it  for  military  porposes,  and  bad  one,  of  two  feet  in 
length,  made  by  Pastorelii  k  Go.,  of  London,  (Engineering  fOr  November  15, 
1872,  p.  333,  Tol.  II),  with  a  mirror  at  each  end  and  two  in  the  center.  With 
the  micrometer  eye-piece  he  "  obtained  great  accuracy  ap  to  600  feet  distance," 
and  the  results  were  **  tolerably  certain  up  to  3,000  feet/'  A  similar  instm- 
moit  of  six  feet  in  length  gave  good  results  at  three  thousand  jards^ 

The  improvement  which  we  have  made,  in  addition  to  some  matters  of  de- 
tail, id  what  may  be  called  a  repeating  micrometer,  with  a  screw  of  much  finer 
thread  than  used  in  the  above  instruments,  where  one  micrometer  division  was 
eleven  seconds  of  arc.  In  the  micrometers  of  the  Goast  Survey  Field  Transits, 
Zenith  Telescopes  and  Theodolites,  the  micrometer  divisions  range  in  value  from 
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fonr-tentbs  of  a  second  of  arc  to  six-tenths,  and  are  i^d  to  one-tenth  of  a  di- 
Tision.  or  siz-handredths  of  a  second  of  arc.  For  work  with  this  instroment 
ihe  micrometer  may  be  divided  to  seconds  of  arc,  and  read  to  half  seconds  or 
less* 

Figure  1  exhibits,  withont  details  of  bars  or  adjustment,  a  plan  of  the  tnbe 
A  Sf  carrying  the  base  bar  of  six  feet,  the  object  glasses  O  and  O'  of  two  tel- 
escopes with  micrometer  eye-piece  £,  common  to  both,  and  the  prisms  X,  it, 
and  C,  I>.  This  tnbe  will  be  about  three  inches  in  diameter ;  the  object  glass 
abont  two  and  a  half  inches,  and  the  powers  of  the  eye  glass  from  twenty  to 
fifty.  An  opening  can  be  made  in  the  center  of  the  tnbe  in  front  of  the  prisms 
for  illamination  at  night ;  and  above  the  eye  tnbe  a  short  outside  director  to 
rapidly  obtain  the  direction  of  the  object  to  be  observed  upon. 

Instead  of  reflectors,  right-angled  prisms  are  prepared  and  arranged  for  each 
tdescopc,  with  their  hypothenusal  sides  parallel  to  each  other  at  an  angle  of 
forty-five  degrees  with  the  base.  Necessarily  the  central  prisms,  C  and  jD,  are 
placed  one  above  the  other,  bat  touching.  With  this  arrangement  a  ray  of 
light  from  an  infinite  distanoe,  or  from  a  star,  aftef  entering  the  object  glass, 
O,  follows  the  direction  of  the  line,  a,  a,  a',  in  the  left-hand  telescope  to  the 
point,  X,  in  the  focus  of  the  telescope,  and  also  entering  0',  follows  the  line, 
bfby  c,  in  the  right-hand  telescope  to  the  same  point  If  the  prisms  are  in  ad- 
justment, the  image  of  a  star  through  each  telescope  will  be  seen  as  a  single  ob- 
ject at  X  And  this  last  condition  is  the  test  of  adjustment.  In  using  a  star 
the  adjustment  would  necessarily  be  made  at  night,  but  the  test  could  be  fre- 
quently made  during  the  day  by  similar  observations  upon  the  border  of  the 
sun,  or  upon  some  well  marked  spot  on  its  disc.  If  it  is  desired  to  test  the  ad* 
justment  upon  a  near  object,  say  at  one  hundred  yards,  then  after  the  adjust- 
ment upon  a  star  or  the  sun,  the  micrometer  diflference  of  the  two  images  of  an 
object  at  that  distance  must  be  determined  (or  may  be  computed)  and  used 
thereafter  as  a  constant  from  which  to  make  the  necessary  adjustment  for  infin- 
ite distance.  But  this  method  would  require  the  change  of  focus  of  the  tel- 
escope, whence  would  arise  change  of  the  arc  value  of  the  micrometer  divisionSt 

If  the  prisms  are  in  adjustment  and  the  object  observed  upon  is  not  at  an  in- 
flboite  distance,  the  rays  of  light  from  it  will  not  enter  the  two  object  glasses  in 
parallel  lines,  but  at  angles  varying  with  a  function  of  the  distance,  and  will 
follow. the  lines, cec  and  dd  d'^ao  that  the  images,  P  and  P',  of  the  same  ob- 
ject will  be  formed  at  the  common  focus  of  the  two  telescopes.  The  horizontal 
distance  apart  of  these  images  is  measured  by  the  micrometer,  and  the  dis- 
tance of  the  object  deduced  therefrom. 

With  the  ordinary  micrometer  this  separation  of  the  images  can  be  measured 
by  single  readings  only,  but  with  the  proposed  micrometer  the  measure  may  be 
repeated  any  number  of  times,  thereby  virtually  increasing  the  length  of  base 
used,  by  each  repetition.  Thus,  by  repeating  the  measure  ten  times,  we  have, 
as  it  were,  increased  the  case  from  six  to  sixty  feet ;  whilst  a  second  set  of  ten 
repetitions  serve  not  only  as  a  test  of  the  first  set,  but  give  an  accuracy  ap- 
proximating that  obtainable  with  a  base  of  one  hundred  and  twenty  feet. 
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Figare  II  exhibits  the  repeatiog  micrometer,  which  eaaentially  consists  of 
three  frames.  The  first,  F,  is  attached  by  screws  to  the  eye  tube  of  the  teles-' 
cope.  At  the  left-hand  end  it  carries  a  moderately  fine  micrometer  screw, 
O,  which  moves  the  two  frames,  H  and  J,  which  are  themsetves  attached  to  each 
other  by  the  fine  micrometer  screw,  /,  bearing  the  micrometer  head,  K,  and 
carrying  the  micrometer  thread,  N,  The  springs,  S  and  fif ,  between  F  and  H, 
are  for  keeping  a  constant  strain  between  the  two  frames ;  and  the  springs,  L 
and  L\  between  H  and  J,  are  fw  a  similar  purpose.  The  frame,  H^  carries  the 
micrometer  rack,  M,  by  which  the  whole  turns  or  revelations  of  the  micrometer 
head  of  /  are  noted. 

The  action  of  the  micrometer  is  therefore  readily  seen^  and  the  operation  of 
observing  is  as  follows : 

P  and  P'  (in  both  fignres)  are  the  two  images  of  the  object  to  be  observed  upon. 
The  micrometer  /may  be  tamed  antil  the  zero  of  the  head  is  opposite  the  pointer 
Rt  then  the  micrometer  G  Is  tamed  (moving  frames  H  and  J)  until  the  thread 
N  bisects  the  left-hand  imagp  F ;  the  micrometer  /  is  then  turned,  moving  the 
rack  /  only,  until  the  thread  N  bisects  the  right-hand  object  P',  and  the  mi- 
crometer read  off  for  the  divisions  less  than  one  hundred,  whilst  the  whole  turns 
are  noted  on  the  rack,  which  has  a  notch  for  each  turn  of  the  micrometer ;  t&is 
difference  of  the  two  readings  gives  the  distance  apart  of  the  two  images  of  the 
object  in  terms  of  the  micrometer,  and  constitutes  one  measure.  The  mi- 
crometer G  is  now  turned,  and  carries  both  frames  H  and  I  until  the  thread  N 
is  brought  back  to  bisect  the  image  P ;  then  the  micrometer  /  is  turned  until 
the  thread  N  bisects  P%  and  read  off,  as  before,  for  a  second  measurement ; 
and  so  for  subsequent  measures.  The  measures  can  be  read  off  after  each  rep- 
etition ;  or,  in  rapid  work,  only  the  readings  of  the  first  bisection  and  the  last 
in  a  set,  and  the  micrometer  divisions  passed  over,  divided  by  the  number  of  rep- 
etitions. And  any  number  of  sets  may  be  made  to  test  or  increase  the  accu- 
racy of  the  work. 

If  the  images  of  the  object  to  be  observed  upon  are  small,  clear,  and  sharply 
defined,  the  probable  error  of  the  individual  micrometer  measures  should  not  ex- 
ceed half  a  second  of  aro,  but,  on  account  of  the  lack  of  definiteness  and 
sharpness  of  most  terrestrial  objects,  this  probable  error  will  be  larger ;  neverthe- 
less, it  is  perhaps  a  large  allowance  to  assume  that  a  probable  error  of  one  second 
of  arc  may  exist  in  the  mean  of  ten  repetitions.  At  the  distance  of  one  mile 
this  would  involve  an  error  of  little  more  than  two  fbet ;  and  at  five  miles,  of 

'  only  fifty-five  feet. 

Of  course,  another  function  of  the  accuracy  of  the  distance  is  the  accuracy  of 
the  base-bar  itself  in  the  instrument ;  but  this  can  be  obtained  with  great  pre- 
cision.   And  as  the  base  changes  its  length  by  changes  of  temperature,  tables 

I  of  distances  for  a  series  of  micrometer  difierences,  with  the  base-bar  at  different 

I  temperatures,  can  be  readily  constructed. 

t  Upon  the  upper  and  middle  part  of  the  bar-tube  a  small  prismatic  compass 

was  placed  by  Gleneral  Clerk,  to  obtun  the  magnetic  bearing  of  the  object  In 
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addition  tc^this  we  propose  to  place  a  small  yertical  arc  and  attached  level;  to 
give  the  angle  of  incliiation ;  by  which,  with  the  distance,  thd  difiference  of 
height  between  the  object  and  observer  may  be  obtained. 


Rbgulab  MBETma,  August  4th,  1878. 
Prof.  J.  D.  Whitney  in  the  Chair. 

Thirty-two  members  present. 

David  J.  Staples,  Solomon  Goldsmith,  Alfred  Wheeler,  Albert 
Williams,  Jr.,  and  B.  D.  Plnmmer,  M.D.,  were  elected  resident 
members. 

Donations  to  Library:  Proceedings  of  Boyal  Geographical  Society,  Vol. 
XYII,  No.  II.  Proc  Boston  Nat  Hist  Society,  Yol.  XV,  Part  II.  Memoirs 
of  Boston  Nat  Hist  Society,  Vol.  II.  Catalogue  of  the  Moseam  of  the 
Chicago  Medical  College.  Transactions  of  the  Academy  of  Science  of  St 
Lonis,  Vol.  Ill,  No.  1, 1873.  Proc.  Acad.  Nat  Sciences,  Phila.,  pp.  249-280, 
1873.  Sixth  Annual  Report  of  the  Peabody  Institute  of  Baltimore,  1 873. 
California  Horticulturist  Jolyi  1873,  from  Publishers.  American  Journal  of 
Science  and  Arts,  July,  1873.  American  Naturalist  July,  1873.  American 
Chemist  June,  July,  1873.  Climats,  Geologic,  Faune  et  Geographic,  Botan< 
ique  du  Br^il,  par  Emmanuel  Liais,  Svo.,  Paris,  1872,  from  the  Brazilian 
Legation  to  (he  United  States.  Engineering  and  Mining  Journal  (5  papers) 
for  July,  1873.  Mittheilungen  der  Deutschen  Gesellschaft  fur  Naiur  und  Volk- 
erkunde,  Ost-Asien's,  Yokohama,  Mai,  1878.  Report  of  the  Geological  Survey 
of  New  Hampshire  for  1872,  from  C.  H.  Hitchcock,  Ph.  D.  Monatsbericht 
der  Eonighlich  Preuss,  Akad.  der  Wissenchaften  zu  Berlin,  Feb.,  1873.  Yale 
College  in  1873,  Pamph.,  8vo.  Catalogue  Library  Company  of  Philadelphia, 
July,  1873.  Publications  of  the  Geological  Survey  of  the  State  of  California, 
as  follows :  Mining  Statistics,  No.  1,  1866 ;  Geographical  Catalogue  of  the 
MoUusca,  1867  ;  Catalogue  of  the  Invertebrate  Fossils  of  the  Western  Slope 
of  the  United  States,  Part  II,  1871 ;  The  Yosemite  Guide  Book,  1870 ;  The 
Yosemite  Guide  Book  (Pocket  Ed.),  1871.  Pal»ontology,  Vol.  1, 1864  ;  Vol. 
II,  1869.  Geology,  Vol.  1, 1866.  Ornithology,  Vol.  I,  1870.  Map  of  the 
region  adjacent  to  the  Bay  of  San  Francisco,  1873.  Topographical^  Map  of 
Central  California,  etc.,  1873  :  all  of  the  above  presented  by^the  State. 

Additions  to  Library  by  Purchase:  Journal  of  Botany  for  July,  1873. 
Annals  and  Magazine  of  Natural  History,  July,  1873,  Popular  Science 
Monthly,  August  1873.  Nature,  June  5th,  26th,  July  3d,  10th,  1873.  An- 
nalen  der  Pbysik  und  Chemie,  No.  4,  Leipzig,  1873.  Quarterly  Journal  of 
Microscopical  Sciences,  London,  July,  1873. 
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Donations  to  Museum:  Nest  and  eggs  of  Marsh  Wren  (^Trog- 
hdyteB  paltuttrisy  Aud.),  found  in  the  tules  of  the  San  Joaqain 
Kver,  presented  by  C.  D.  Gibbes.  Specimens  of  ChimcRra  Colleij 
male  and  female,  from  J.  P.  Dameron.  Specimen  of  a  species 
of  Pennatuia  (probably  P.  tenwiy  Gabb)  ;  also,  a  specimen  of  a 
Vwgrdaria  from  the  Gulf  of  Georgia,  presented  by  Dr.  James 
Blake. 

Mr.  Gibbes  said  HUkt  the  nest  and  eggs  presented  by  him  this 
evening  were  those  of  the  Marsh  Wren  (Troglodytes  palustrisj 
Aud.,  Vol.  II,  p.  135,  pi.  128).  These  nests  are  abundant 
tiiroughout  the  swatnp  lands ;  are  purse-shaped,  about  seven  inches 
in  length,  by  four  and  five  inches  in  diameter,  composed  of  flexible 
grasses  ingeniously  woven  together,  suspended  three  or  four  feet  from 
the  ground,  attached  to  the  upright  tules  by  being  woven  around 
them,  a  small  entrance  is  left  near  the  top,  and  is  lined  with  soft 
grasses  and  down,  from  the  plant  known  as  the  '^  cat-tail." 

This  nest  was  found  in  April,  in  the  tules  of  the  San  Joaquin 
Biver,  and  had  but  three  eggs  in  it ;  but  I  suppose  they  lay  more, 
as  the  brown-headed  Wren  has  six.  These  eggs  are  of  a  light 
brown  mahogany  color,  with  darker  dashes,  varying  in  intensity  of 
shade.  Although  I  have  seen  many  nests,  this  is  the  only  one  in. 
which  I  have  discovered  eggs.  I  hope  in  another  year  the  Socieiy 
will  have  a  good  collection  of  the  eggs  of  the  California  birds,  par- 
ticularly of  such  nests  as  display  ingenuity  in  construction. 

Dr.  Blake  presented  to  the  Academy  a  specimen  of  a  Pennatuia^ 
which  had  been  taken  by  Captain  Dane  about  one  mile  S.E.  of 
Cape  Boberte,  in  the  Gulf  of  Georgia,  in  about  seven  fathoms 
water.  Captain  Dane  states  that  ^^  they  were  kept  some  days  in  a 
large  tub  of  water,  the  water  being  changed  frequently.  They 
stretched  out  to  about  thirty  inches  in  length,  the  fringed  part 
forming  about  half  the  length  and  being  five  inches  in  diameter^ 
the  smooth  part  three  inches.  They  seemed  to  have  no  powers  of 
locomotion,  but  were  entirely  at  the  mercy  of  the  currentsc"  The 
external  form  of  this  specimen  differs  from  the  ordinary  Pennatuia 
m  having  four  rows  of  pinnce^  two  of  which  are  much  more  devel> 
oped  and  support  the  polyps,  whilst  the  other  two  rows  are  very 
much  smaller,  and  apparently  are  free  from  polyps.    In  its  present 
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contracted  state  the  animal  measures  about  ten  inches  long,  one 
and  seven-tenths  inches  across  in  one  direction,  and  one  and  one- 
tenth  inches  the  other.  The  free  edge  of  the  larger  poljp-bearing 
piftncB  measured  two  and  a  half  inches ;  that  of  the  smaller  pinncBj 
six-tenths  of  an  inch.  The  cavities  with  which  these  different 
sets  of  pinnce  communicate  are  apparently  totally  distinct,  being 
separated  by  a  mesentery  which  is  attached  to  an  axis  running  the 
whole  length  of  the  body.  This  axis  is  firmly  calcified  in  its  middle 
portion,  the  two  ends  being  formed  of  a  softer,  chitonous  substance. 
This  axis,  except  as  regards  its  length,  is  apparently  the  counter^ 
part  of  the  long  twigs  that  were  received  some  months  since  from 
Burrard's  Inlet.  As  regards  the  functions  of  the  smaller  sets  of 
fdnncBy  I  think  they  are  connected  with  the  water  supply  to  the 
somatic  cavities,  as  they  contain  numerous  tubes.  Should  this  be 
the  case,  a  connection  must  exist  between  the  cavities  on  each  side 
of  the  mesentery.  These  pinnce  are  thickly  studded  with  calca- 
reous fpiculce. 

Mr.  Steams  said  that  the  larger  of  the  specimens  presented  by 
Dr.  Blake  was  undoubtedly  a  Virffularia. 

Dr.  Cooper  suggested  that  it  might  be  the  adult  of  the  species  de- 
scribed by  Mr.  Gabb  in  the  Academy's  proceedbg|9,8ome  years  ago. 

Mr.  Goodyear  read  the  following  paper : 

On  the  Situation  and  Altitude  of  Mount  Whitney.* 

BT  W.  A.  aOODTRAB,*0.     B. 

On  the  27th  day  of  Jaly,  1873,  Mr.  M.  W,  Belshaw,  of  Cerro  Gordo,  and 
m^lf,  rode  our  males  to  the  highest  crest  of  the  peak  soathwest  of  Lone  Pine, 
which,  for  over  three  years  now,  has  been  known  by  the  name  of  Mount  Whit- 
ney, and  which  was  ascended  and  measnred  as  such  by  Mr.  Clarence  King,  in 
the  summer  of  1871.  A  full  account  of 'Mr.  King's  ascent  of  this  peak  is 
given  in  his  " Mountaineering  in  the  Sierra  Nevada"  pp.  264-281. 

I  know  this  peak  well,  and  cannot  be  mistaken  as  to  its  identity.  As  seen 
from  Lone  Pine,  it  appears  perhaps  the  most  prominent  peak  in  the  whole  Sierra ; 
and  daring  the  summer  of  1870,  when,  in  company  with  Mr.  G.  F.  Hoffmann 
and  Mr.  Alfred  Graven,  I  made  a  trip  for  the  State  Qeological  Survey  through 
Owen's  Yalley  and  the  Inyo  Mountains,  this  peak  was  the  object  of  constant 
observations  by  us  for  a  month  or  more,  under  the  name  of  Mount  Whitney, 
— which  we  then  supposed  it  to  be.    Moreover,  since  Mr.  King's  ascent  of  it  in 

•PubUfihed  in  advance,  August  Wh,  1878. 
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1871,  the  half  dollar  which  he  left  at  the  sammit  has  been  foand  there,  with  hii 
name  inscribed  apon  it.  There  can,  therefore,  be  no  mistake  as  to  the  identity 
of  this  peak  with  the  one  ascended  and  measured  by  Mr.  King  in  1871. 

I  do  not  mention  the  fact  that  Mr.  Belshaw  and  myself  reached  its  snramit 
in  the  saddle  as  being  on§  of  aoy  new  or  special  interest ;  for  Mr.  Sheriff  Mulkey, 
of  Inyo  County,  accomplished  the  same  thing  on  the  6th  day  of  August,  1872, 
with  his  family  (t.e.,  his  wife  and  daughter),  and  since  that  time  it  has  also  beeo 
done  by  several  other  parties. 

But  there  is  some  interest  in  the  fact  discovered  by  Mr.  Belshaw  and  myaelf, 
when  we  reached  its  summit — that  this  peak  is  not  Mount  Whitney. 

It  is  by  no  means  the  highest  among  the  gprand  cluster  of  peaks  which  form 
this  culminating  portion  of  the  Sierra  Nevada ;  nor  is  it  the  peak  which  teas  dis^ 
covered  by  Prof,  W,  H,  Brewer  and  party ^  in  1864,  and  then  originally  named 
by  them  Mount  Whitney. 

For  the  truth  of  such  a  statement  as  this,  after  the  mountain  has  become  so 
&mons,  I  shall  of  course  be  expected  to  produce  my  evidence. 

How,  then,  in  the  first  place,  do  I  know  that  this  so-called  Mount  Whitney 
ia  not  the  highest  peak  in  this  vicinity  7 

First,  because  on  reaching  its  crest,  the  fact  is  at  once  not  only  apparent,  bat 
very  striking,  even  to  the  unaided  eye  alone,  that  a  peak  which  bears  N.  67<^  W. 
magnetic,  distant  between  five  and  six  miles  from  the  observer,  is  considerably 
higher  than  the  one  on  which  he  stands. 

To  this  it  will,  perhaps,  be  objected  that  it  is  extremely  difficult  to  judge  ac- 
curately of  relative  heights  with  the  eye  alone ;  and  that,  in  so  judging,  tlie 
best  observers  are  liable  to  be  deceived.  But  while,  of  course,  admitting  the 
truth  of  this  statement,  as  a  general  fact  and  within  certain  limits,  I  still  reply 
that  no  good  eye  is  ever  deceived  as  to  which  is  the  higher  of  two  culminating 
peaks  among  such  a  mass  of  mountains,  when  the  observer  is  standing  on  the 
lower  peak,  with  a  perfectly  clear  atmosphere  between,  and  nothing  to  obstruct 
the  vision — the  distance  between  the  peaks  not  exceeding  half  a  dozen  miles, 
and  the  actual  difference  of  altitude  between  them  being  anywhere  in  the  vicin- 
ity of  a  hundred  feet  to  each  mile  of  the  distance. 

My  second  proof  of  the  relative  altitude  of  these  two  peaks  is  the  following ; 

I  had  no  spirit-level  with  me ;  but  I  did  have  this  miner's  compass,  3^ 
inches  square,  with  a  clinometer  attached.  On  setting  the  index  of  the  clinom- 
eter at  zero,  and  then  sighting  along  the  upper  edge  of  the  plate,  the  line  of 
sight  struck  far  below  the  summit  of  the  other  peak.  Then,  on  reversing  the 
instrument  end  for  end,  setting  the  clinometer  again  at  zero,  and  sighting  along 
the  upper  edge  of  the  plate  as  before,  the  line  of  sight,  though  it  struck  a  little 
higher  than  before  (thus  showing  a  slight  error  in  the  instrument),  nevertheless 
still  struck  far  below  the  peak.  This,  if  the  sighting  along  the  edge  of  the  plate 
was  correctly  done,  is  proof  positive  that  the  distant  peak  is  the  higher. 

But  we  applied  still  a  third  test  While  I  was  busy  with  my  notes,  Mr.  Bd- 
shaw  improvised  a  still  more  perfect  level,  by  taking  a  pint  cup,  four  inches  in 
diameter,  and  filling  it  heaping  full  of  water— i.  e.,  so  that  the  water  stood 
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higber  then  the  edge  of  the  cap  all  around  the  rim,  yet  without  oyerflowing 
When  this  was  done,  it  became  at  once  evident,  on  sighting  across  the  smooth 
surface  of  the  water,  that  the  other  peak  was  higher  than  the  one  on  which  we 
stood  by  an  amount  which  we  both  of  us  estimated  to  he  not  less  than  500  or 
600/ee/. 

As  to  the  proofe  that  the  peak  which  we  climbed  is  not  the  one  originally 
named  Mount  Whitney^  Professor  Brewer's  party,  in  1864,  they  are  numer- 
ous ;  and  among  them  are  the  following : 

In  the  first  place,  Mr.  Clarence  King,  in  1864,  on  reaching  the  summit  of 
Mount  Tyndall,  remarks  as  follows,  in  the  Geological  Survey  Report  (Qeology, 
voLI,  p.  386): 

'*  On  setting  tho  level,  it  was  teen  at  onoe  that  there  were  two  peaks  eqnally  high  in 
aght,  and  two  still  more  elevated— all  within  a  distance  of  seven  miles.  Of  the  two 
highest,  one  roee  close  by,  hardly  a  mile  away ;  it  is  an  inaccessible  banch  of  needles, 
and  we  gave  it  the  name  of  Moont  Williamson.  The  other,  which  we  called  Moont 
Whitney,  appeared  equally  inaccessible  from  any  point  on  the  north  or  west  side ;  it  is 
between  seven  and  eight  miles  distant,  in  a  sonth-sontheast  direction,  and,  I  shoald  think, 
fally  350  feet  higher  than  oar  peak."  (Further  investigation  showed  that  it  was  really 
600  or  700  feet  higher  than  Moont  Tyndall.) 

Now,  the  peak  which  we  climbed  is  certainly  not  350  feet  hi||[her  than  Mount 
Tyndall,  but  very  nearly  the  same  altitude.  In  fact,  as  closely  as  we  could 
judge  by  our  water-level  at  such  a  distance,  Mount  Tyndall  appeared  a  tr7/?«  the 
higher  of  the  two.  Moreover,  this  peak,  instead  of  being  between  seven  and 
eight  miles  distant  in  a  south-southeast  direction  from  Mount  Tyndall,  is  be- 
tween twelve  and  thirteen  miles  distant  from  it,  in  a  direction  about  S.  37^  E. 
true  course ;  while  the  genuine  Mount  Whitney  (i.  e.,  the  highest  peak)  is  act- 
ually distant  from  Mount  Tyndall  only  about  seven  and  one  quarter  miles  in  a  di- 
rection about  S.  260  E.  true  course — thus  corresponding  exactly  with  this  remark 
of  King's  in  1864.  It  is  evident  enough  that  this  difference  between  seven  or 
eight  and  twelve  or  thirteen  miles  of  air-line  distance  involves  an  error  which 
Mr.  King  would  have  been  by  no  means  likely  to  make  in  his  estimate  of  the 
distance  in  1864 ;  while  the  direction  S.  26^  E.  also  corresponds  far  more 
nearly  to  Mr.  King's  words, "  a  south-southeast  direction,"  than  the  course  of 
8.  37''  E.  does. 

Again,  after  Mr.  King's  ascent  of  Mount  Tyndall,  and  the  return  of  the 
party  to  Yisalia,  Mr.  King  made  another  excursion  into  the  mountains,  leaving 
Yisalia  July  14, 1864,  for  the  purpose  of  making  an  attack  on  Mount  Whitney. 
He  followed  from  Yisalia  a  trail  which  appears,  so  far  as  his  description  and 
my  information  give  the  means  of  identifying  it,  to  have  been  the  present  Uock- 
ett  Trail,  to  the  point  where  it  crosses  the  main  Kern  River.  From  this  point 
Mr.  King  followed  some  route  among  the  upper  branches  of  the  Kern  River, 
which  he  has  not  described  with  sufiBcient  clearness  to  enable  it  to  be  accurately 
traced  on  any  map  with  which  I  am  acquainted  in  the  Geological  Survey  Office, 
or  dsewhere,  to  the  base  of  Mount  Whitney.  In  his  attempt  to  scale  the 
•ummit  of  the  mountain,  he  did  not  at  that  time  succeed.  But  the  highest 
point  which  he  reached,  as  indicated  by  his  barometric  observation,  was  **w> 
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cording  to  the  most  reliable  calcalations,  14,740  feet  above  the  eearlerel ."  And 
**  at  the  point  where  this  obaervation  was  taken,  he  was,  as  near  aa  he  was  able 
to  estimate,  between  300  and  400  feet  lower  than  the  calminating  point  of  tbe 
mountain,  which,  mast,  therefore,  somewhat  exceed  15,000  feet  in  beigfai." 

Now,  although  I  do  not  recollect  the  exact  fignres  which  Mr.  King's  observa- 
tions in  1871  gave  for  the  height  of  the  peak  which  he  then  measured  as  Moont 
Whitney,  and  to  whose  summit  Mr.  Belshaw  and  I  rode  the  other  da^  in  ^^ 
saddle,  I  do  recollect,  with  certainty,  the  fact  that  these  figures  were  a  little 
less  than  the  altitude  of  the  point  which  he  actaally  reached  in  1864,  wben  he 
was  stiil,  according  to  his  own  estimate,  **  between  300  and  400  feet  lower  than 
tbe  culminating  point "  of  Mount  Whitney. 

Here,  then,  there  was  a  discrepaocy  of  at  least  300  or  400  feet,  and  probably 
somewhat  more,  between  Mr.  King's  barometric  results  in  1864,  and  his  resolts 
in  1871 :  a  discrepancy  hitherto  utterly  nnacconnted  for,  and,  if  tbe  two 
peaks  were  identical,  unaccountable,  except  by  supposing  the  existence  of  errors 
of  a  magnitude  which  is,  to  say  the  least,  extremely  improbable,  in  the  whole 
method  of  computing  high  altitudes  from  barometric  observations.  This 
strange  discrepancy  vanishes  at  once,  when  the  fact  is  recognized  that  in  1864, 
Mr.  King  was  attempting  a  different  and  a  higher  peak  than  the  one  he  climbed 
in  1871. 

Moreover,  the  shape  of  tbe  peak  and  the  surrounding  country  fully  justifies 
me  in  making  the  statement  that  neither  Mr.  King,  nor  any  other  good  mount- 
ain climber,  would  ever  have  reached  a  point  within  three  or  four  hundred  feet 
of  the  summit  of  the  peak  which  he  measured  in  1871,  and  then  have  given  it 
up  in  despair.  If  he  had  approached  this  mountain  from  anywhere  on  the 
north  or  northwest  sides,  he  could  never  have  reached  a  point  so  near  th« 
summit ;  for  the  precipices  in  these  directions  are  tremendous,  for  at  least  a 
thousand  to  fifteen  hundred  feet  below  the  crest ;  and  on  the  other  hand,  if  be 
had  approached  it  anywhere  from  W.  S.  W.,  around  by  south  to  southeast,  he 
would  have  gone  directly  to  the  summit  with  no  difficulty  whatever ;  for  in  all 
these  directions  the  slopes  are  comparatively  smooth  and  easy. 

The  following  remarks  from  the  Geological  Survey  Report  (Geology,  vol.  I, 
pp.  390  and  391),  and  for  which  Mr.  King's  notes  of  1864  also  furnished  the 
material,  will  be  sufficient  additional  proof,  I  think,  of  the  fact,  that  the  peak 
whichlTor  three  or  four  years  has  borne  that  name,  is  not  the  one  originally 
named  Mount  Whitney. 

"  Mount  Whitne/  is  a  ridge  having  somewhat  the  outline  of  a  helmet,  the 
perpendicular  face  being  turned  toward  the  east.  There  is  snow  on  its  summit, 
which  indicates  that  there  must  be  a  flat  surface  there.  The  mountain  is  tbe 
culminating  point  of -an  immense  pile  of  granite,  which  is  cut  almost  to  the 
centre  by  numerous  steep  and  almost  vertical  cations,  ending  in  high-walled  ' 
amphitheatres.  Southward  of  the  main  peak,  there  is  a  range  of  sharp  needles, 
four  of  which  are  over  14,000  feet  high.  The  general  aspect  of  the  group  is 
much  like  that  of  Mount  Tyodall.  This  mountain  has  been  approached  on  all 
aides  except  from  the  east,  and  found  to  be  utterly  inaccessible.    Mr.  Ejng 
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thinks  it  poedble,  howteyer,  that  some  route  may  yet  be  foand  by  which  the 
summit  can  be  reached/' 

Now,  this  descriptioD  correspoDds  in  every  respect,  so  &r  as  Mr.  Belshaw 
and  I  coaid  see  and  judge,  with  the  grand  peak  to  the  northwest  of  as —  the 
original  Mount  Whitney ;  and  it  does  not  correspond  at  all  with  the  one  we 
were  on,  and  which  by  mistake  has  borne  the  name  so  long. 

Mount  Whitney f  having  **its  perpendicular  face  turned  toward  the  east/' 
looks  from  Lone  Pine  like  a  pretty  sharp  conical  peak.  The  other  peak  shows 
the  "helmet  outline'*  from  Lone  Pine,  and  its  perpendicular  face  is  turned 
toward  the  north  and  northwest  instead  of  the  east ;  while  the  true  Mount 
Whitney,  as  seen  from  the  summit  of  this  peak,  assumes  again  the  "  helmet 
outline,"  with  the  steepest  bluff  to  the  eastward. 

Again,  the  peak  we  climbed  i^not  cut  anywhere  near  to  the  centre  by  caflons, 
either  numerous  or  steep,  on  the  south  or  southwest  sides.  Furthermore,  there 
is  no  vestige  of  a  range  of  "  sharp  needles  "  to  the  south  of  it,  or  of  anything 
that  could  suggest  such  an  idea ;  while  immediately  to  the  south  of  the  tower- 
ing peak,  northwest  from  the  one  we  cli&bed,  there  is  precisely  such  a  range  of 
tremendous  and  utterly  inaccessible  crags  and  turrets,  and  sharp  and  lofty 
pinnacles. 

The  mountain  which  we  climbed  also,  instead  of  being  inaccessible  "  on  all 
sides  except  from  the  east,"  is,  as  already  stated,  veiy  easily  accessible  from 
anywhere  from  W.  S.  W.,  around  by  soutii  to  southeast 

In  the  face  of  all  these  facts,  though  it  may  be  possible,  yet  it  certainly  seems 
hardly  credible,  that  Mr.  King,  familiar  as  he  was,  or  at  least  ought  to  have 
been,  long  previous  to  1871,  with  the  general  appearance  of  the  whole  region  of 
country  immediately  to  the  north  and  northwest  of  Mount  Whitney  should,  on 
reaching  in  1871  the  summit  of  the  peak  to  whose  crest  Mr.  Belshaw  and  I 
lately  rode  our  mules,  have  failed  to  recognize  at  once  the  fbct  that  he  was  on  a 
lower  and  a  difierent  peak  from  the  one  he  had  attempted  in  1864.  And  yet,  on 
the  other  hand,  if  he  did  recognize  this  fact,  then  why,  on  his  return  from  the 
trip  which  he  made  in  the  summer  of  1871  for  the  special  purpose  of  climbing 
and  measuring  Mount  Whitney,  did  he  not  make  it  known  and  give  it  publicity? 

In  any  case,  the  fullness  of  detail  with  which  Mr.  King,  in  '*  Mountaineering 
in  the  Sierra  Nevada"  (pp.  277  and  278) — while  standing,  in  reality,  on  a  peak 
over  five  miles  distant  fk'om  the  one  which  he  says  was  under  his  feet — ^appears 
to  recognize  all  the  topography  of  the  scenes  of  his  earlier  struggles,  and  of  his 
attempts  to  reach  the  summit  of  Mount  Whitney,  in  1864,  is  something  in- 
teresting. 

Certain  it  is,  however,  thakthe  peak  which  for  over  three  years  has  borne  the 
name  of  Whitney,  has  done  so  only  by  mistake,  and  that  a  new  name  mast  be 
found  for  it ;  while  the  name  of  Whitney  must  now  go  back  to  the  peak  to 
which  it  was  originally  given  in  1864,  and  which  is,  in  reality,  the  highest  and 
grandest  of  this  culminating  cluster  of  the  Sierra  Nevada. 
.  Furthermore,  it  appears  that  Mount  Whitney  not  only  retains  its  claim  to 
being  the  highest  point  of  land  in  the  United  States  of  America,  but  that  its 
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claim  to  over  15,000  feet  of  absolute  altitude  above  the  sea  is  still  iodispaiable ; 
while,  Qp  to  the  present  time,  it  also  retaios  the  prestige  of  the  fact  that,  in  all 
probability,  no  human  foot  has  ever  trodden  its  summit.  ^ 

If  Mr.  Eing*s  descriptions,  in  1864,  of  the  appearance  and  surroundings  of 
this  mountain  on  the  north  and  northwest  can  be  relied  upon,  it  is  safe  to  say 
that  no  man  will  ever  ride  a  horse  or  mule  to  the  summit  of  that  peak,  onless  it 
be  by  a  costly  as  well  as  a  dangerous  trail. 

Whether  the  peak  is  utterly  inaccessible  or  not,  is  still  a  question.  I  am  dis- 
posed to  think  that  it  can  be  climbed  ;  but  it  will  certainly  invoWe  a  great  deal 
of  hard,  and  very  possibly,  some  dangerous  work  for  anybody  who  shall  attempt 
to  reach  its  gigantic  crest.* 

Mr.  Stearns,  of  oommittee,  reported  ihe  following  resolutions  on 
the  death  of  John  W.  Foster : 

Resolved,  That  the  Oalifomia  Aiftdemy  of  Sdeooes  has  learned  with  ez- 
oeeding  sorrow  of  the  death  of  Dr.  John  W.  Foster,  late  President  of  the 
Academy  of  Sciences  of  Chicago,  and  that  we  heartily  sympathise  with  the 
members  of  said  Academy  in  this  latter  affliction,  as  well  as  in  the  many  other 
calamities  which  have  recently  befallen  them. 

Resolved,  That  in  the  death  of  Dr.  John  W.  Foster,  we  reooguise  the  loss  of 
a  man  whose  nobility  of  character,  scientific  labor  and  high  attainn^ents  —  ex- 
alted humanity,  and  endeared  him  to  his  fellow-men. 

Resolved,  That  the  Oalifomia  Academy  of  Sciences  sinoerdy  sympathises  with 
the  family  of  the  deceased. 

Resolved,  That  a  copy  of  these  resolutions  be  forwarded  to  the  &mily  of  tiie 
late  Dr.  Foster ;  also  to  the  Academy  of  Sciences  of  Ghicago. 

Prof.  Whitney  read  communications  announcing  the  deaths  of 
Professors  Christopher  Hansteen  and  Azelius  Jonas  Boeck,  of 
Christiana. 

*NoTi.— Ang.  6 : 1  have  jtuit  received  from  Hr.  fielahaw  the  reenitB  of  a  rough  trian- 
gnlation  made  by  him  from  Cerro  Gordo  to  the  sommita  of  the  two  peaks  in  qaettioD, 
ginoe  my  retam. 

The  figures  giTen  by  this  triangnlatiOD,  though  not  to  be  relied  npon  as  very  aooorate, 
are  still  saffldentlj  so  to  show  clearly  the  relative  sitoaiion  of  things,  and  to  Aimish 
additional  confirmation  of  the  ftets  as  stated  in  the  abore  paper. 

He  makes  the  airline  distance  from  Cerro  Oordo  to  the  peak  measured  by  Mr.  King, 
in  1871,  in  a  coarse  8. 72^  W.  magnetic,  25  miles,  and  the  altitude  of  this  peak  U,03»  feet. 
The  distance  to  the  genuine  Mount  Whitney  be  makes  30.18  miles,  in  a  direction  8. 80°  5. 
W.  magnetic,  and  its  alUtude  14,930  feet 

Both  these  altitudes  are  probably  too  low ;  but  there  can  be  no  question  as  to  which 
is  the  higher  peak. 
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Regulab  Mbetino,  Mondat,  Auoust  18th,  1873. 
President  in  the  Chair. 

Twenty-six  members  present. 

Charles  Stephens,  E.  D.  Farrington,  Frederick  Gutzkow,  Lewis 
Locke,  J.  H.  Locke,  Charles  L.  Weller,  and  Edward  W.  Corbett 
were  elected  resident  members,  and  Leland  Stanford  and  Lrving 
M.  Scott,  life  members. 

Donations  to  Idbrarj :  Nature,  Vols.  I  and  11,  from  R.  E.  C. 
Stearns.  D'Orbigny's  Dictionnaire  Universel  d'Histoire  Naturelle, 
text,  13  vols.,  atlas,  3  vols.,  hf.  mor.  (by  purchase). 

Donations  to  the  Museum:  Ferns,  collected  by  Rev.  J.  Bu- 
chanan in  Natal,  South  Africa,  presented  by  H.  N.  Bolander. 
Specimen  of  Tunny?  caught  in  San  Francisco  Bay,  from  S. 
R.  Throckmorton.  Specimens  of  Pavonaria  {Verrillia  BlgJcei^ 
Steams)  from  Burrard's  Inlet,  Gulf  of  Georgia,  presented  by  J. 

5.  Lawson,  U.  S.  0.  S. 

The  President  remarked  that  the  Academy  had  obtained  the 
akin  and  skeleton  of  a  Sea  Elephant  from  the  coast  of  Lower  Cali- 
fornia, which  made  a  valuable  addition  to  our  collection. 

Mr.  Steams  called  the  attention  of  the  Academy  to  the  hand- 
some and  appropriate  black  walnut  case  for  the  crystal  models, 
which  had  been  devised  and  presented  to  the  Academy  by  their 
fellow-member  Dr.  A.  B.  Stout,  who  also  had  been  to  the  trouble 
and  expense  of  having  the  models  repaired  and  whitened. 

The  President  also  caUed  attention  to  several  specimens  of  birds 
belonging  to  the  Academy,  which  had  been  mounted  by  Mr.  W. 

6.  Blunt 

Professor  Davidson  read  the  followmg : 

On  the  Auriferous  Gravel  Deposits  of  California. 

B7  OBOROB  DAVIDSON. 

At  the  regular  stated  meeting  of  February  3rd,  our  fellow-member  Dr.  Wil- 
ley  called  attentioD  to  the  auriferous  gravel  deposits  of  Placer  Gouuty,  to  doubt 

Pboc.  Gai..  Aoad.  Sox.,  Vol.  V.— 10.  Oct.,  1878. 
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the  sufficiency  of  water  to  disintegrate  the  quartz  ledges  containing  the  gold, 
and  to  round  the  quartz  pebbles  and  boulders.  He  suggested  volcanic  ageocj, 
and  the  possibility  of  glacial  action. 

During  this  summer,  I  have  visited  some  of  the  "  hydraulic  diggings,"  in 
counties  to  the  south-east  and  to  the  north-west  of  Placer  ;  and  so  far  as  I  have 
examined  them,  I  see  in  these  great  gravel  deposits  the  results  of  one  mode  of 
production. 

The  *'  hydraulic ''  method  of  working  is  being  pursued  systematically  and 
with  increased  intelligence,  so  that  in  a  few  years  we  shall  be  able  to  trace  the 
bed-rock  over  areas  sufficient  to  determine  what  was  the  power  of  disint^^rar 
tion  and  of  subsequent  movement. 

My  examinations  were  made  incidentally  in  the  coarse  of  more  urgent  datka, 
and  were  limited ;  but,  so  far  as  they  went,  I  became  satisfied  that  the  chief 
power  in  disintegrating  the  materials  and  moving  them  was  that  of  glaciera, 
aided  in  small  amount  by  the  water  from  the  ice. 

At  Smartsville,  there  is  a  hill  of  auriferous  gravel  over  400  feet  in  height,  ly- 
ing between  the  hills  of  rock  that  have  not  '*  the  color ''  of  gold  about  them ; 
these  rocks  are  not  of  a  character  to  retain  for  ages  the  marks  of  ice-action, 
and  arc  moreover  rarely  exposed.  The  gravel  about  Smartsville  is  cemented 
together  so  compactly  as  to  require  the  use  of  gunpowder  to  shake  and  shatter 
great  masses  sufficiently  to  be  acted  upon  by  hydraulic  piping  with  a  head  of 
two  hundred  and  fifty  feet.  Through  the  cemented  mass  are  lound  fossilised 
oak  trees  of  two  and  three  feet  diameter,  and  a  close-grained  tree,  completdy 
blackened,  and  reaching  fifteen  feet  in  diameter.  Specimens  of  these  I  have 
brought  for  microscopic  examination  by  our  members. 

So  far  as  I  could  judge  from  its  position  and  configuration,  this  hill  formed 
a  great  glacial  terminal  moraine.  I  could  not  see  how  the  action  of  water 
could  produce  it,  or  leave  it  where  it  was  :  the  gravel,  boulders,  and  cement  do 
not  bear  the  appearance  of  being  formed  by  moving  waters ;  and  the  gold  par- 
ticles, instead  of  being  rounded,  are  flattened.  Nor  could  I  see  how  volcanic 
action  could  account  for  it ;  tufaceous  kiva  may  be  part  of  the  cementing  ma- 
terial, but  I  could  not  appreciate  it.  Higher  up  this  ancient  bed,  there  are  said 
to  be  no  gravel  deposits  for  fourteen  miles ;  when  they  commence  they  are 
continuous  for  miles ;  but  I  had  neither  time  nor  opportunity  to  examine  their 
relation  to  the  adjacent  hills. 

At  Cherokee  Flat,  Dr.  Waldehr,  superintendent  of  one  of  the  gravel  mines, 
assured  me  that  in  running  a  tunnel  for  their  work  upon  the  bed-rock,  he  has 
detected  well-marked  glacial  markings. 

There  are  doubtless  many  facts  that  can  be  aggregated  to  develop  a  theory 
to  account  for  these  deposits,  which  when  gathered  and  fairly  discussed  may  guide 
us  aright  But  we  cau  only  arrive  at  a  safe  and  sound  deduction  by  a  study  of 
the  rock  of  the  ancient  bed  when  it  shall  have  been  exposed,  and  by  an  exhaust- 
ive orographical  and  geological  survey  of  an  extended  line  of  these  deposits 
and  the  adjacent  country.  And  for  this  and  similar  ends,  our  State  Govern- 
ment should  be  petitioned  to  grant  more  liberal  appropriations  to  our  State 
Geological  Survey. 
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Description  of  a  New  Genus  and  Species  of  Aloyonoid  Polyp.* 

B7  BOBKBT  B.  0.  STBABM8. 

At  a  meetiog  of  the  Oalifornia  Academy  of  ScieDoes,  held  on  the  third  day  of 
Fcbniaryi  1873,  a  paper  was  read  by  me,  entitled  "  Remarks  on  a  New  Alcyo- 
Doid  Polyp,  from  Barrard's  Inlet ; "  f  ^°  which  I  g^ve  a  resume  of  the  discos- 
aions,  notices,  etc.,  in  this  country  and  in  England,  arising  from  the  examination 
by  several  naturalists,  of  certain  "  switch  "-like  forms,  which  had  been  received 
by  difierent  parties  from  the  Qalf  of  Georgia  (more  particularly  from  Burrard's 
lolet,  in  said  gulf) ;  several  specimens  of  said  ^  switches  "  being  in  the  Museum 
of  the  California  Academy. 

These  **  switches,"  or  rods,  were  referred  by  Dr.  Gray,  of  the  British  Museum, 
to  his  genus  '*  Osteocella,"  and  by  Mr.  Sclater's  correspondent  stated  to  belong  to 
*'  a  sort  of  fish  ";  but  by  the  majority  of  scientific  gentlemen  who  had  seen  these 
'*  switches  "  they  were  regarded  as  belonging  to  a  species  of  Alcyonoid  Polyp. 
I  expressed  the  belief  that  they  belonged  to  a  species  of  Vmbdhdaria, 

At  a  meeting  of  the  California  Academy,  held  on  the  evening  of  August  4, 
1873,  Dr.  James  Blake  presented  a  specimen  of  the  polyp  of  which  these  so- 
called  switches  are  the  axes,  which  had  been  sent  to  him  from  the  Gulf  of 
Georgia  by  his  friend,  Capt  Doane.  This  specioten  was  one  of  six  or  seven 
sent  at  the  same  time,  all  of  which  were  in  a  tolerable  state  of  preservation, 
though,  as  might  have  been  anticipated,  the  more  delicate  tissues  of  the  polyps 
are  somewhat  decomposed,  and  some  of  the  specimens  are  in  some  places  lacer- 
ated. They  all  are,  however,  sufficiently  perfect  to  determine  the  true  position, 
and  show  that  the  *'  switches  "  are,  as  was  supposed,  the  supporting  stalks  or 
axes  of  an  Alcyonoid  Polyp  ''  related  or  pertaining  to  the  group  Pennatuiida" 

At  the  last  meeting  I  referred  the  specimen  before  the  Academy  to  that  divis- 
ion of  the  Pennatulida  known  as  Virgularia,  but  upon  a  subsequent  examina- 
tion of  the  authorities,  I  find  that  those  forms  in  which  the  axis  is  unilateral, 
or  on  one  side,  come  within  the  Genus  Pavonaria  of  Cuvier. 

The  only  species  heretofore  described  so  far  as  I  can  learn,  and  on  whidi 
this  genus  is  based,  is  P.  quadran^ularis,  of  which  a  lengthy  and  interesting 
description  from  Prof.  Forbes,  is  given  in  Johnston's  British  Zoophytes  (Yol. 
I,  pp.  164-166).  In  that  species,  however,  the  axis  is  '*  acutely  quadrangular," 
and  the  polyps  are  arranged  in  three  longitudinal  series,  corresponding  to  three 
of  the  *'  angles  of  the  stem."  « 

In  the  specimen  presented  by  Dr.  Blake  the  style  or  axis  is  round,  and  the 
polyps  are  arranged  in  two  longitudinal  unilateral  series,  which  conform  to  the 
convexity  of  the  external  fleshy  covering.  With  these  diflferences,  I  think  I  am 
justified  in  placing  it  in  a  new  sub-genus  for  which  I  propose  the  name  of  Ver- 
riUia,  in  honor  of  Prof.  Verrill  of  Yale  College. 

*  Printed  in  advance  August  90th,  1873. 

t  Vide  Proe.  Cal.  Acad.  Scienoes,  vol.  V,  part  I,  pp.  7-12. 
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Genus  PAVONARIA,  Cuvier. 
Sab-genns  Yerrillia,  Stearns. 

Poljpidom  linear-elongate,  round,  oval  or  ovate  in  cross-section.  Axis  roand, 
slender,  bony  ;  polyps  arranged  in  two  unilateral  longitudinal  series. 

Verrillia  Blakei^  Stearns;  n.  s. 

Polyp-mass  or  polypidom,  of  a  flesh  or  pink  color,  linear,  elongate,  attenuate ; 
polypiferous  portion  about  three  fourths  of  the  entire  length,  rounded  oval  to 
ovate-elliptic  in  cross  section,  and  from  three  fourths  to  one  inch  in  greatest  di- 
ameter, flatly  tapering  toward  the  tip,  as  well  as  decreasing  in  the  oppoaiie 
direction  to  where  the  polypiferons  rows  terminate  or  become  obsolete.  Froon 
this  latter  point  to  the  beginning  of  the  base  or  root,  a  portion  of  the  polypi- 
dom, equal  to  about  one  sixth  of  its  entire  length,  is  quite  slender,  being  only 
about  twice  the  diameter  of  the  naked  axis,  and  the  surface  quite  smooth  ;  said 
portion,  as  well  as  the  base,  is  round  (in  cross  section) ;  the  basal  part  is  from 
one  ninth  to  one  eleventh  of  the  entire  length,  and  about  one  inch  in  diameter, 
with  the  surface  longitudinally  wrinkled  or  contracted,  presenting  a  ridged  or 
fibrous  appearance. 

Style  or  axis  long,  slender,  white,  hard,  bony,  somewhat  polished,  about  three 
sixteenths  (3-16)  of  an  inch  in  diameter  in  the  thickest  port,  tapering  gradually 
toward  the  tip,  and  attenuated,  with  surface  somewhat  roughened  toward  the 
basal  extremity.  Enclosed  in  the  polyp-mass  or  polypidom,  the  axis  is  central 
from  the  base  to  where  the  polyp-rows  begin,  when  it  soon  becomes  marginal  or 
lateral,  forming  a  prominent  rounded  edge  (free  from  polyps)  on  one  side  of  the 
polypiferons  portion  of  the  whole. 

From  near  the  sides  of  the  axial  edge  the  polyp-rows  start,  and  run  oblique- 
ly upward  to  the  opposite  side,  where  they  nearly  meet,  presenting,  when  that 
side  is  observed  from  above,  a  concentric  chevron  or  ^-like  arrangement,  modi- 
fied by  the  convexity  of  the  polypidom.  The  more  conspicuous  polyp-rows 
show  from  nine  to  fourteen  polyps,  with  occasional  intermediate  rows  of  three 
or  more  polyps. 

The  length  of  the  most  perfect  of  Dr.  Blake's  specimens  was  sixty-six  (66) 
inches  ;  of  which,  commencing  at  the  tip,  a  length  of  forty-eight  and  a  quarter 
(48)^)  inches  was  occupied  by  the  polyp-rows,  which  numbered  two  hundred 
and  forty-five  (245),  or  twice  thafnumber  when  both  sides  or  arms  of  the  chev- 
ron or  ^  are  considered.  The  number  of  polyps  in  each  row  was,  in  this  speci- 
men, from  eight  (8)  to  eleven  (11),  with  occasional  intermediate  shorter  rows  of 
from  three  (3)  to  seven  (7).  Estimating  ten  to  the  row,  this  specimen  exhibited 
about  T^ve  thousand  polyps,  all  of  which,  as  well  as  the  polyps  in  the  other  speci- 
mens, were  filled  with  ova,  of  an  orange  color.  In  the  next  section  of  this  spec- 
imen, the  length  between  the  last  polyp-row  and  the  swell  of  the  base  or  root,  is 
eleven  and  one  quarter  (Il>4)  inches ;  thence  to  the  termination  of  the  base,  six 
(6)  inches. 
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In  some  specimens,  the  polypi Peroas  portion  makes  from  one  to  two  turns 
around  the  axis  in  its  entire  length.  Plate  IX,  fig.  1,  exhibits  the  general 
aspect  of  the  species,  reduced  to  a  scale  of  one  inch  to  the  foot ;  fig.  2,  a 
flection  of  the  polypiferous  part  of  one  of  the  oldest  and  largest  specimens. 

The  average  dimensions  of  thirty-six  (36)  of  the  axes  in  the  Museum  of  the 
California  Academy  is  five  feet  six  and  one  third  inches  in  length,  and  the  diam- 
eter of  the  largest,  nine  thirty-seconds  of  an  inch ;  diameter  of  smallest  speci- 
men, one  sixteenth  of  an  inch. 

Dr.  Blake's  specimens  were  preserved  in  a  mixture  of  glycerine  and  alcohol, 
and  the  more  delicate  tissue  of  the  polyps  appears  to  have  been  somewhat  in- 
jured by  the  latter  ingredient. 

Additional  specimens  of  the  ahove  species,  from  the  same  locality,  have  been 
received  from  J.  S.  Lawson,  Esq.,*  of  the  U.  S.  Coast  Survey,  by  George  Dav- 
idson, Esq.,  President  of  the  Academy.  These  latter  were  put  in  glycerine 
only,  and  are  in  better  condition  than  those  received  by  Dr.  Blake.  Of 
the  specimens  received  from  Mr.  Lawson,  some  individuals  are  younger 
than  either  of  Dr.  Blake's.  In  these  the  polyp-rows  are  farther  apart,  and 
there  are  not  so  many  polyps  in  the  row  ;  neither  do  the  ends  of  the  rows  ap- 
proximate 80  closely  on  the  side  opposite  the  axial  edge ;  the  polyps  being  not 
nearly  so  many  in  the  same  length,  or  presenting  (as  do  some  of  Dr.  Blake's 
specimens)  so  crowded  an  appearance.  In  cross-section  through  the  polypiferous 
portions,  the  younger  individuals  are  less  oval  or  acutely-ovate  than  in  the  older 
specimens.  A  comparison  of  individuals  indicates  an  external  differentiation, 
analogous  to  that  displayed  by  specimens  of  the  same  species  in  Yirgularia. 
The  general  aspect  of  this  species,  judging  from  the  figure  in  Plate  XXXI  of 
Johnston's  British  Zoophytes  (2d  ed.),  is  like  P.  quadrangular  is  from  Oban,  on- 
ly in  that  species  the  rows  of  polyps,  it  is  stated,  are  composed  of  "  four,  five 
or  six  polyps  in  a  row,"  one  figure  showing  seven. 

I  have  named  this  species  for  Dr.  James  Blake,  of  San  FrancLscoi  author  of 
many  valuable  scientific  papers,  to  whom  I  am  indebted  for  numerous  courtesies. 

On  the  Structure  of  Verrillia  Blakei. 

BY    JAMES    BLAKE,    X.    D. 

When  engaged  in  examining  the  dry  rods  of  the  ccelenterate  animal  which 
has  now  been  shown  to  be  the  axis  of  a  Pavmiaria^  I  found  adhering  to  the 
basal  extremity  of  some  of  the  rods  a  portion  of  the  soft  parts,  which  in  sec- 
tion presented  a  quadrate  form  somewhat  resembling  a  Maltese  cross.  An 
examination  of  the  specimens  recently  received  affords  an  explanation  of  this 
form  assumed  by  the  basal  portion  of  the  animal,  and  shows  how  the  symmet- 
rical basal  portion  has  given  rise  to  the  exceedingly  unsymmetricai  production 

*The  following  lemarks  accompanied  the  spedmenfl  recelYed  from  Mr.  Lawaon :  **  Ob- 
tained from  fishermen  by  J.  C.  Hughes,  Esq.,  of  Burrard's  Inlet.  (Qulf  of  Georgia) »  at  the 
request  of  Jas.  8.  Drommond,  Esq.,  of  Yicloria,  who  kindly  and  keenly  interested  himself 
for  me.  JAMES  S.  LAWSON." 
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of  the  poljpodion,  which  characterizes  the  more  developed  aoimal.  A  section 
of  the  basal  portioD  a  few  inches  from  the  lower  end,  and  where  the  fleshy  masB 
has  attained  its  average  thickness,  shows  that  it  consists  of  an  ectoderm  and 
endoderm,  the  latter  sarroanding  a  gelatinous  mass  immediately  around  the  axis, 
which  mass  constitutes  by  far  the  larger  part  of  this  portion  of  the  animal. 
The  space  between  the  two  membranes  is  divided  up  into  four  distinct  com- 
partments, the  division  being  formed  by  portions  of  the  outer  membrane^  or 
ectoderm,  dipping  in  and  becoming  attached  to  the  inner  membrane.  An 
examination  of  the  surface  corresponding  to  the  place  where  these  processes  are 
given  off,  shows  that  they  correspond  to  a  line  of  minute  dots,  arranged  longi- 
tudinally, and  which  are  either  the  remains  of  aborted  polypes  or  possibly 
water  pores,  the  rather  imperfect  state  of  the  specimens  not  enabling  me  to 
determine  this  point.  These  canals  are  continuous  the  whole  length  of  the 
stem,  three  of  them  in  a  very  rudimentary  condition,  viz :  those  corresponding 
to  the  sides  and  free  edge  of  the 
polypodion ;  whilst  the  fourth 
cavity  contained  in  the  large 
portion  of  the  polypodion  re- 
mains of  a  considerable  size. 
[Fig.  1,  cross-section  through 
polypiferoos  portion  ;  a,  a,  a,  a, 
canals.  Fig.  2,  section  through 
basal  part  or  root ;  a,  a,  a,  a,  ca- 
nals, 6,  axis.]  From  this  ar- 
rangement of  the  basal  portion  of  the  animal,  I  have  no  doubt  that  it  com- 
mences its  existence  as  a  symmetrical  quadrangular  polype,  with  the  polypes 
arranged  linearly  on  the  angles  of  the  stem  ;  and  that  this  form  continues  as 
long  as  it  does  not  grow  more  than  a  few  inches  above  the  bottom  of  the  ocean. 
As,  however,  the  stem  becomes  lengthened,  its  upper  part  is  exposed  to  cur- 
rents which  would  tend  to  bend  the  stem  in  one  direction,  and  this  would  be 
followed  by  the  abortion  of  the  polypes  growing  on  the  most  exposed  side,  and 
the  subsequent  development  of  the  animal  unsymmetrically. 


Rbqulab  MBErxNGy  MoNDAT,  Sbptbmbbb  1st,  1873. 
President  in  the  Chair. 

Thirty-one  members  present. 

Andrew  F.  Craven  and  John  T.  Brady  were  elected  resident 
members,  and  Dr.  Horatio  S.  Oates  a  life  member. 
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DonatioDS  to  the  Mnseum :  Specimen  of  a  young  OctopuB  ( 0. 
pimdatus  Gabb.),  presented  by  Heflry  Chapman.  Specimen  of  a 
young  "  Bltte  Shark,"  caught  in  San  Francisco  Bay,  from  S.  R, 
Throckmorton.  Bottle  of  Water  from  the  Warm  Springs  at  Point 
Isabel,  Sonora  (Mexico),  presented  by  Capt.  McDonald  of  the 
steamer  '^Newbem."  Specimens  of  Reptiles  and  Wasp's  Nest 
from  Yancoayer  Island,  by  Henry  Edwards ;  also,  specimen  of  a 
Snake,  presented  by  Mrs.  Henry  Edwards.  Specimen  of  White 
Sandstone  from  Merced  Lake,  by  George  Davidson. 

Professor  Davidson  remarked  that  the  sandstone  presented  by 
Mm  was  from  an  extensive  deposit  in  the  neighborhood  of  Merced 
Lake,  which  is  being  worked ;  large  quantities  are  taken  out  and 
shipped  to  the  Eastern  States  for  use  as  a  polish ;  it  was  found 
superior  to  rotten  stone  for  that  purpose. 

The  following  remarks  were  made : 

On  an  Improved  Leveling  Bod. 

BT  OEOBGE  DAVIDSON. 

Id  the  regular  work  of  the  Coast  Survey  upoD  this  Coast,  bat  especially  in 
some  special  examiDatioos  connected  therewith,  it  became  patent  that  the  ordi- 
nary wooden  leveliog  rod  was  inadequate  to  give  perfectly  reliable  results. 
The  defects  are  inherent  in  the  instrument ;  the  principal  ones  are : 

a.  inaccaracy  of  graduation  ; 

b.  uncertainty  of  the  standard  with  which  it  was  (if  ever)  compared  ; 
c  DO  rate  of  expansion  of  the  rod  for  changes  of  temperature ; 

d.  no  knowledge  of  the  effi^st  of  hygrometrio  changes ; 

e.  DO  means  in  the  rod  itself  for  adjusting  the  verticality ; 

f.  DO  tangent  motion. 

For  all  ordinary  work  of  leveling,  the  best  made  rods  are  sufficiently  ao- 
eonte ;  but  where  investigations  are  to  be  made  for  the  coefficient  of  refrao- 
tioo,  60  important  in  the  hypsometrical  of  large  triangulations,  they  do  not  af- 
M  the  desired  precision.  In  the  reference  of  the  mean  level  of  the  sea,  at 
toy  point  where  years  of  continuous  tidal  observations  have  been  made  to  some 
vdJ-marked  bench  mark,  the  utmost  precision  is  demanded,  because  by  such 
obttrvations,  through  a  series  of  years  or  of  centuries,  we  shall  be  able  to  meas- 
ure the  rising  or  subsidence  of  the  shores  of  the  Continent.  When  the  hypso- 
metrical work  of  a  triangulation  is  carried  across  the  country  with  the  same 
precision  as  that  of  the  sides  and  geographical  positions,  future  observers  will 
be  able  to  determine  the  changes,  if  any,  in  the  elevation  of  the  interior  of  the 
Gootioeot 
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To  efifect  ibis,  I  have  devised  a  three-sided,  bo1Iow»  rectangalar  metal  casing, 
to  fit  over  the  graduated  part  of  the  "  Boston  rod."  This  casing  is  made  ap 
of  three  side  aod  two  end  pieces  of  bell  metal,  planed  to  the  thickness  reqnired, 
and  brazed  together.  Afler  all  mechanical  work  is  done  upon  it,  the  gradua- 
tion is  made  and  compared  with  the  same  standard  of  the  United  States  as 
the  measures  of  length  are  compared  with.  Its  standard  length  is  therefore  de- 
termined for  a  specified  temperature. 

This  casing  fits  over  the  front,  sides  and  ends  of  the  front  part  of  the  or- 
dinary rod,  and  secured  only  at  the  bottom,  so  that  it  is  free  to  change  its 
length  by  changes  of  temperature,  and  is  guided  at  the  upper  end  by  stads 
standing  through  in  slots. 

The  extent  of  graduation  is  the  same  as  that  of  the  ordinary  rod,  and  the 
verniers  read  to  O.OOl  foot,  althoagh  they  could  be  made  to  read  to  0.000  L  foot. 
To  determine  the  temperature  of  the  casing,  a  thermometer  is  set  in  a  long  slot 
in  the  front  part,  and  the  thermometer  is  read  at  each  reading  of  the  rod. 

That  the  rodman  may  be  able  to  keep  the  rod  vertical,  two  small  circalar 
levels  are  attached  to  the  back  of  the  rod,  one  for  the  direct,  and  the  K>ther  for 
the  inverted  position. 

The  ordinary  back  part  of  the  rod  'is  retained,  and  this  compels  to  the  as- 
sumption that  the  change  of  its  length  between  any  two  sights,  on  accoant  of 
change  of  temperatura,  is  inappreciable,  and  this  will  virtually  bo  the  case  in 
all  except  extraordinary  changes  of  temperature,  and  even  then  effects  will  be 
much  less  than  ordinary  errors  of  observation. 

The  next  important  improvement  I  have  added  is  a  tangent  screw ;  bat  this 
I  will  explain  and  exhibit  at  another  meeting. 

Mr.  Steams  called  attention  to  the  fossil  Tooth  of  a  species  of 
Elephant  from  Santa  Rosa  Island,  presented  some  time  ago  hj  Mr. 
W.  G.  Blunt,  as  it  proved  that  the  island  was  formerly  a  portion 
of  the  main  land.  He  had  been  informed  hj  Mr.  Blunt,  that  the 
tooth  had  been  found  in  situ^  and  near  it  was  embedded  the  tusk 
of  an  elephant ;  the  latter  so  far  decomposed  that  it  crumbled,  in 
the  attempt  to  get  it  out. 

Professor  Davidson  said  that  since  the  last  meeting  of  the 
Academy  he  had  examined  the  partially  exhumed  remains  of  a 
large  animal  near  Lake  Merced,  which  had  previously  been  re- 
ferred to  by  Mr.  Hanks  and  other  members,  and  which  were  sup- 
posed by  some  parties  to  belong  to  a  whale;  steps  had  been 
taken  to  secure  the  same  for  the  Academy's  museum. 

The  President  stated  that  the  Trustees  had  under  advisement 
the  questions  arismg  from  the  terms  of  Mr.  Lick's  gifts  to  the 
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Academy,  and  had  addressed  to  that  geDtleman  a  letter  embodying 
their  views.  The  Trustees  desired  Mr.  Lick  to  remove  some  of 
the  restrictions.  Mr.  Lick  has  as  yet  made  no  specific  reply  to 
the  letter,  but  there  is  reason  to  hope  that  he  will  modify  some  of 
the  terms. 


Regular  Meeting,  Monday,  September  15th,  1873. 

Mr.  Steams  in  the  Chair. 

Twenty-six  members  present. 

Louis  Gerstle  and  Simon  Greenwald  were  elected  life  members. 

DoDatioDS  to  the  Library :  Am.  Jonr.  Science  and  Arts  for  Aug.  and  Sept., 
1873.  U.  S.  Qeological  Survey  of  Montana,  Idaho,  Wyoming,  and  Utah, 
1872 ;  Flayden ;  from  Dept.  of  the  Interior.  Mooatsbericht  der  Konig.  Preoas. 
Akad  der  Wiss.  za  Berlin ;  Feb.,  March,  and  April,  1873  (two  parts).  Amer- 
ican Nataraliat,  Ang.  and  Sept.,  1873.  First  Ann.  Report  Public  Library  of 
Chicago,  June,  1873.  Sixth  Annual  Report  of  the  Trustees  of  the  Peabody 
Mnseum  of  American  Archaeology  and  Ethnology,  1873.  California  Horti- 
culturist for  Aug.  and  Sept.,  1873.  Bulletin  of  the  Buffalo  Society  of  Nat. 
Scienoes;  Vol. J,  No.  2.  Bulletin  of  the  Essex  Institute;  Vol.  Y,  No.  3. 
Am.  Chemist,  Aug.,  1873.  Engineering  and  Mining  Journal,  for  Aug.  and 
Sept.  2d,  1873.  Proc.  Acad.  Nat.  Sciences  of  Phila.,  1873 ;  pp.  281-296.  Fac- 
simile copy  of  the  Maryland  Journal  and  Baltimore  Advertiser,  for  Friday, 
Aug.  20,  1773  ;  also,  copy  of  the  Baltimore  ^American  of  Aug.  20,  1873; 
from  S.  C.  Gray. 

Additions  to  Library  by  purchase:  Zoological  Record,  Vol.  VIII,  1871. 
Popular  Science  Monthly,  Sept.,  1873.  Annalen  der  Pbysik  nnd  Chemie,  No. 
5 ;  Leipzig,  1873.  Annals  and  Mag.  of  Nat.  History ;  London,  Aug.,  1873. 
Philosophical  Magazine ;  London,  Aug..  1873.  The  Journal  of  Botany  ;  Lon- 
don, Aug.,  1873.  Astronomical  Register;  London,  Aug.,  1873.  Nature; 
July  17,  24,  31,  and  Aug.  7, 14,  21. 

Donations  to  the  Museum :  Specimens  of  Fossil  Shells  discov- 
ered while  digging  a  well  in  the  city  of  San  Diego,  presented  by 
Henry  Hemphill.  Specimens  of  Shells  and  Pebbles,  also  portions 
of  Skull  of  a  Fish,  from  Pigeoi\  Point  and  Pescadero  ;  and  twig  of 
the  California  Nutmeg  (Torreya  Calif orniea)^  from  Redwood 
forest,  on  stage  road  between  Redwood  City  and  Pescadero ;  also 
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specimens  of  Algce;  presented  by  C.  D.  Gibbes.  A  pair  of  Jap- 
anese Vases,  also  a  specimen  of  Rupieola  Peruviana^  Damont,  or 
^^  Cock  of  the  Rock ;  "  from  Dr.  F.  Steindachner.  Specimen  of 
Oeryle  aleyon^  Boie.,  or  Belted  Kingfisher ;  presented  by  H.  G. 
Bloomer.  (This  last  specimen  is  preserved  by  Mr.  Crane's  em- 
balming process,  by  Mr.  Gruber.)  Specimem  of  Cloth,  being  a 
piece  of  a  garment  found  around  an  Indian  skeleton,  on  Santa  Roaa 
Island ;  presented  by  W.  G.  Blunt.  Specimens  of  PimdoduM 
Wafftieriij  Gunth,  also  Basiliseiu  mitrattMj  from  the  Isthmus  of 
Darien ;  presented  by  S.  A.  L.  Brannan.  Specimens  of  fresh- 
water Algce,  from  Mammoth  Springs,  Lassen  County,  Cal.,  per- 
sented  by  S.  Y.  Blakeslee. 

Mr.  Bloomer  remarked,  that  the  specimens  of  AlgcB  presented 
had  been  found  growing  twelve  feet  under  the  surface  of  clear 
spring  water. 

Mr.  Steams,  referring  to  the  fossils  presented  by  Mr.  Hemphill, 
stated  that  the  collection  was  exceedingly  interesting,  and  num- 
bered about  sixty  species,  some  of  which  are  still  living  along  the 
coast,  while  others  are  extinct.  In  a  letter  recently  received  from 
Mr.  Hemphill,  he  says :  '^  The  new  Water  Company  here  has  be^n 
sinking  a  well,  twelve  feet  in  diameter.  At  the  depth  of  100  feet 
they  came  upon  a  compact  sedimentary  deposit,  such  as  is  found  on 
the  bars  in  the  bay  at  the  present  time ;  at  the  depth  of  120  to  140 
feet,  a  number  of  fine  fossil  shells  were  found,  and  my  attention  was 
called  to  them  by  Mr.  D.  0.  McCarthy,  one  of  the  parties  con- 
nected with  the  Water  Company.  I  immediately  began  to  pros- 
pect the  dirt  two  or  three  hours  each  day,  until  a  depth  of  165  feet 
was  reached  by  the  diggers.  The  result  has  been  58  species.  The 
collection  shows  the  forms  which  existed  in  the  bay  when,  very 
probably,  its  area  was  much  greater  than  at  the  present  time.  The 
well  is  situated  in  a  gulch  about  one  mile  from  the  bay,  and  back 
from  the  city." 

Mr.  Steams  remarked  that  no  opportunity  had  occurred,  since  the 
receipt  of  the  parcel  on  Friday  last,  to  make  a  critical  examination  of 
the  fossils  presented  by  Mr.  Hemphill.  A  partial  inspection 
shows  that  they  belong  to  the  post-pliocene  subdivision  of  the  ter- 
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tiary  period.     He  proposed  to  determme  the  species,  and  publish  a 
list  at  an  earlj  day. 

Remarks  on  the  Upper  Tuolumne  Canon. 

BT   ROBERT   E.   C.   STEARNS. 

Recent  numbers  of  the  Overland  Monthly  have  contained  con- 
tributions by  Mr.  John  Muir,  descriptive  of  the  upper  valley  of  the 
Tuolumne,  and  that  portion  of  said  valley  known  as  the  Hetch- 
Hetchy. 

It  is  gratifying  to  know  that  Mr.  Muir  has  found  the  valley  not 
difficult  of  access,  though  at  one  time  supposed  to  be  so,  after  a 
partial  effort  ma4e  &om  an  inaccessible  point,  by  Mr.  Clarence 
King. 

In  the  above  publication  for  August  last,  Mr.,  Muir  says : 

'<  Sometime  in  August,  Id  the  year  1869,  io  following  the  river  three  or  foar 
miles  below  the  Soda  Springs,  I  obtuined  a  partial  view  of  the  Great  Tuolumne 
Canon,  before  I  bad  heard  of  its  existence.  The  following  winter  I  read  what 
the  State  Greologist  wrote  concerning  it." 

He  here  quotes  from  Prof.  Whitney  as  follows : 

''The  river  enters  a  cafton  which  is  about  twenty  miles  long,  and  probably 
inaccessible  through  its  entire  length.  *  *  *  It  certainly  cannot  be  entered  from 
its  head.  Mr.  King  followed  this  cafion  down  as  far  as  he  could,  to  where  the 
river  precipitated  itself  down  in  a  grand  fall,  over  a  mass  of  rock  so  rounded  on 
the  edge  that  it  was  impossible  for  him  to  approach  near  enough  to  look  over. 
Where  the  canon  opens  out  again  twenty  miles  below,  so  as  to  be  accessible,  a 
remarkable  counterpart  to  Yosemite  is  found,  called  the  Hetch-Hetchy  Valley. 
*  *  *  *  Between  this  and  Soda  Springs  there  is  a  descent  in  the  river  of 
4,500  feet ;  and  what  grand  water-falls  and  stupendous  scenery  there  may  be 
here  it  is  not  easy  to  say.  *  *  *  Adventurous  climbers  *  *  ♦  ♦  should  try  to 
penetrate  into  this  unknown  gorge,  which  perhaps  may  admit  of  being  entered 
through  some  of  the  side  cafions  coming  in  from  the  north." 

Mr.  Muir  here  resumes : 

*'  Since  that  time  I  have  entered  the  Great  Cafion  from  the  north  by  three  dif- 
ferent side  caflons,  and  have  passed  through  from  end  to  end,  entering  at  the 
Hetch-Hetchy  Valley  and  coming  out  at  the  Big  Meadows,  below  the  Soda 
Springs,  without  encountering  any  extraordinary  difficulties.  I  am  sure  that  it 
may  be  entered  at  more  than  fifty  different  points  along  the  walls,  by  mountain- 
eers of  ordinary  nerve  and  skill.  At  the  head,  it  is  easily  accessible  on  both 
sides." 
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I  do  not  intend  to  question  the  motive  or  the  taste  of  Mr.  Muir^s 
remarks,  which  might  be  regarded  as  a  commentary  on  his  quotation 
from  the  Stato  Geologist,  or  to  explain  why  Mr.  King  did  not  ex- 
plore the  valley  at  the  time  referred  to.  It  seems  to  me  reasonable 
to  suppose  that,  upon  the  line  pursued  by  Mr.  King,  the  valley  W€ig 
inaccessible ;  and  it  is  unreasonable  to  suppose  that,  if  an  expe- 
rienced mountain-climber  like  Mr.  King  had  really  desired  to  enter 
the  valley,  he  would  have  been  deterred  from  doing  so  by  obstacles 
of  an  ordinary  character,  as  no  person  can  with  truth  deny  to  him 
the  possession  '^  of  ordinary  nerve  and  skill." 

This  interesting  region  has  been  again  visited  this  summer  by 
Mr.  Muir  and  several  other  persons,  and  will  soon  become  familiar 
to  an  increasing  number  of  tourists,  from  year  to  year. 

On  pages  428-9  of  Volume  I  (Geology),  in  his  "  Report  of 
Progress  and  Synopsis  of  the  Field-work  "  of  the  Geological  Siuv 
vey,  "from  1860  to  1864,"  Prof.  Whitney,  in  commenting  on  the 
main  geological  and  topographical  features  of  this  region,  remarks : 

''The  Ticinitj  of  Soda  Springs,  and  indeed  the  whole  region  aboat  the 
head  of  the  Upper  Taolamoe,  is  one  of  the  finest  in  the  State  for  studjing  Uie 
traces  of  the  ancient  glacier  system  of  the  Sierra  Nevada.  The  valleys  of  both 
the  forks  *****  exhibit  abandant  evidences  of  having,  at  no  very  remote  pe- 
riod, been  filled  with  an  immense  body  of  moving  ice,  which  has  everywhere 
ronnded  and  polished  the  surface  of  the  rocks  up  to  the  height  of  at  least  a 
thoQsand  feet  above  the  present  level  of  the  river  at  Soda  Springs.  This  polish 
extends  over  a  vast  area,  and  is  so  perfect  that  the  surface  is  often  seen  from  a 
distance  to  glitter  with  the  light  reflected  from  it  as  from  a  mirror. .  Not  only 
have  we  these  evidences  of  the  former  existence  of  glaciers,  bat  all  the  phenom- 
ena of  the  moraines — ^lateral,  medial,  and  terminal — are  here  displayed  on  the 
grandest  scale." 

In  a  foot-note,  on  page  429,  Prof.  Whitney  says : 

"  These  glacial  markings  were  first  noticed  by  Mr.  J.  E.  Clayton,  and  the  fact 
of  their  existence  was  commanicated  by  him  to  the  Oalifornia  Academy  ot  Nat- 
ural Sciences,  several  years  ago.'* 

(The  italics  are  mine.) 

At  a  meeting  of  this  Academy,  held  on  the  2l8t  of  October, 
1867,*  Prof.  Whitney  exhibited  some  photographs  and  stereographs, 

*  Vide  Ptoo.  Cal.  Acad.  Bel.,  toL  m,  pago  868 ;  Bee  also  San  FnnciBoo  JSvming  BuUetm  of 
October  22d,  1867. 
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taken  for  the  Geolo^cal  Survey  by  Mr.  W.  Harris,  in  the  Upper 
Tuolumne  Valley,  near  Soda  Springs,  Mount  Dana,  Mount  Hoff- 
mann, and  Mount,Lyell.  He  also  presented  an  aocount  of  a  remark- 
able portion  of  the  Tuolumne  Valley  (Hetch-Hetchy  Valley),  which 
forms  almost  an  exact  counterpart  of  the  Yosemite,  written  by  Mr. 
C.  F.  Hoffmann,  the  head  of  a  party  of  the  Geological  Survey,  by 
which  it  was  explored  the  previous  summer. 

Dr.  A.  W.  Saxe  called  the  attention  of  the  Academy  to  a  local- 
ity which,  from  an  archaeological  point  of  view,  is  very  interesting, 
and  which  has  never  been  examined  to  any  extent.  It  is  situated 
just  south  of  the  mouth  of  Laguna  Greek,  six  miles  north  of  Santa 
Cruz.  Here  is  a  mound,  standing  from  50  to  70  feet  above  the 
ocean  level,  composed  of  material  which  was  in  all  probability  col- 
lected by  the  aborigines  of  the  country.  It  has  a  depth  of  from 
twelve  to  fifteen  feet.  He  had  examined  only  those  parts  which  open 
towards  the  gorge.  He  had  found  deposits  of  various  eras  inter- 
spersed with  what  he  regarded  as  drift  sand,  in  which  were  to  be 
seen  all  kinds  of  implements  used  by  the  aborigines,  including 
the  regular  arrow-head,  the  crescent-shaped  knife,  and  the  long 
spear-head,  in  all  styles  of  manufacture.  What  was  of  especial  in- 
terest to  him,  was  the  discovery  of  tons  upon  tons  of  chalcedony 
rock,  lying  in  the  immediate  vicinity,  of  the  kind  that  is  found  be- 
low Monterey  and  about  Pescadero.  These  boulders  had  an  aver- 
age diameter  of  four  inches,  the  limits  being  two  and  a  half  and  five 
inches.  He  thought  that  a  ship-load  of  these  rocks  might  be 
collected  thereabouts.  They  were  evidently  carried  thither  from  a 
very  long  distance,  and  he  could  form  no  conjecture  as  to  where  the 
aborigines  got  them  from.  They  were  probably  obtained  for  the  sole 
purpose  of  manufacturing  implements. 

Dr.  George  Hewston  said  the  English  sparrow  had  been  a  sub- 
ject of  inquiry.  He  could  not  see  the  reason  for  the  introduction 
of  a  foreign  sparrow  which  had  some  objectionable  habits,  when  we 
had  a  most  valuable  native  sparrow  that  should  be  protected — the 
Western  white-crowned  finch  or  sparrow.  It  frequents  the  neigh- 
borhood of  gardens,  builds  in  the  city,  and  has  a  beautiful,  sweet 
song.  It  is  a  little  bird,  often  found  sitting  on  the  top  of  cedar 
trees  and  whistling  at  mght.      On  Folsom  Street,  in  his  neighbor- 
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hood,  through  the  spring  and  the  early  part  of  the  summer,  and 
often  well  through  the  year,  this  bird  was  to  be  found.  It  destroyed 
caterpillars  innumerable,and  it  could  be  familiarized  and  made 
quite  a  domestic  bird.  A  pur  built  in  his  garden  some  years  ago, 
and  reared  a  brood  of  four.  He  kept  the  brood  in  his  study  for 
some  time,  and  the  old  birds  fed  them  with  caterpillars.  During  the 
whole  time,  the  garden  jiras  free  from  noxious  insects  and  worms. 
Afterwards  the  cats  killed  the  birds,  and  the  following  season  the 
garden  suflfered  greatly  from  insects.  Subsequentiy  another  brood 
located  in  the  garden,  and  for  two  years  he  has  not  been  troubled 
with  insects. 

Mr.  Steams  siud  he  believed  that  the  reason  why  the  English 
sparrow  was  preferred  in  the  East,  was  that  it  destroys  certain  cat- 
erpillars, and  especially  the  canker-worm,  which  some  native  birds 
will  not  touch. 

Dr.  Henry  Gibbons,  Sr.,  made  some  remarks  in  reference  to 
serial  currents,  and  expluned  by  iUustrations  pn  the  blackboard  his 
reasons  for  believing  in  a  permanent  upper  current  from  the  west 
towards  the  east ;  this  is  demonstrated  by  the  course  of  high  cir- 
rus clouds ;  without  discussing  the  proposed  balloon  voyage  across 
tiie  Atiantic,  he  thought  the  experiment  of  a  voyage  across  the  con- 
tinent from  the  Pacific  to  the  Atiantic  should  first  be  tried. 

Mr.  Steams  remarked  that  a  similar  suggestion  had  been  made 
by  Professor  Henry  to  the  aeronaut  Mr.  Wise ;  but  the  latter  had 
replied  to  the  e£fect,  that  if  an  accident  should  occur,  he  preferred 
to  fall  into  the  water  rather  than  upon  the  land. 


Rbqulab  Mbbting,  October  6th,  1873. 
President  in  the  Chair. 

Forty-three  members  present. 

Dr.  J.  D.  B.  Stillman  and  George  S.  Ladd  were  elected  resident 
members,  and  William  Kohl  a  Hfe  member. 
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Donations  to  the  Library :  Catalogue  of  the  Marine  Mollusca  of 
New  Zealand,  etc.,  Wellington,  1873,  by  F.  W.  Button,  from 
James  Hector,  M.  D.,  F.  R.  S.,  Director  of  the  Colonial  Museum. 
The  Quarterly  Journal  of  the  Geological  Society,  London,  August, 
1873.  Bulletin  of  the  Essex  Institute,  1873,  Nos.  4  and  5.  Ar- 
rangement of  the  Families  of  MoUusks,  by  Dr.  Theodore  Gill ; 
Arrangement  of  the  Families  of  Mammals,  etc.,  by  Dr.  Theodore 
Gill ;  Arrangement  of  the  Families  of  Kshes,  etc.,  by  Dr.  Theo- 
dore Gill  (3  pamphlets,  8vo.),  Washington,  November,  1872 ;  pre- 
pared by  Dr.  Gill  for,  and  presented  by,  the  Smithsonian  Institu- 
tion. Engineering  and  Mining  Journal  for  September,  1878. 
Overland  Monthly  for  October,  1873,  from  the  publishers. 

Additions  to  Library  by  purchase  :  The  Astronomical  Register, 
London,  September,  1873.  Archiv  fiir  Naturgeschichte,  Berlin, 
1873.  Annalen  der  Physik  und  Chemie,  Leipzig,  1873,  No.  6. 
The  Annals  and  Mag.  of  Nat.  History,  London,  September,  1873. 
The  Journal  of  Botany,  London,  Sept.,  1873.  Nature,  Vol.  8, 
Nos.  200,  201,  202. 

Donations  to  the  Museum :  Carapace  of  the  Tortoise-shell  Turtle 
(^CareUa  fimbriataf')  ;  also,  specimens  of  the  Pearl-oyster  (^Mar- 
garitifera  fimbriata  Dkr.)  from  the  Gulf  of  California,  and  HaHotU 
9plenden8  Rve.,  from  the  Coast  of  Lower  California ;  presented  by 
Capt.  William  Metzgar.  Specimens  of  California  Fishes  (Chimera 
CoUei  and  AnarrhichihyB  felu  Gird.),  from  Capt.  C.  W.  Scam- 
mon.  Specimen  of  Tarantula,  from  near  Mount  Diablo,  California, 
by  George  W.  Warfield.  Skull  of  Flat-head  Indian,  from  Kilisut 
harbor ;  specimens  of  Star  Fishes ;  also,  specimen  of  a  MoUusk 
(Eolii),  from  Budd's  Inlet,  W.  T.  Petrified  Wood,  and  Cast  of 
Fossil  Shell,  from  Neeah  Bay,  W.  T.  Sponges,  from  Cape  Flat- 
tery, W.  T.  Specimens  of  Pecten  (Amu99ium  eaurinum^  Gould); 
MaeJuera  pattUa,  Dixon ;  Hinnites  giganteus^  Gray ;  Placunor 
nomia  macrochismaj  Desh. ;  Purpura  crupata^  Chemn. ;  Schizo- 
thaerus  Nuttalli,  Conr. ;  and  Chiton  (^Mopalia  Merckiij  Midd.), 
by  James  S.  Lawson.  Tarantula  (living)  and  Nest,  from  Chinese 
Camp,  Cal. ;  presented  by  Edward  W.  Harral.  Piece  of  Wood 
from  the  Weskie  Tunnel,  Placer  County,  Cal. ;  also,  portions  of 
the  Root  of  a  Tree  (petrified);  from  same  locality ;  presented  by 


Digitized  by  VjOOQ IC 


160  PROCBEDIKQS  OF  THB  CALIFORNIA 

B.  F.  Ellis.  Shells  from  San  Pedro,  CaL ;  presented  by  George 
Davidson.  Double-headed  Snake,  from  Tuolumne  County,  Cal. ; 
also,  specimen  of  Petrified  Wood  (Mesquit?),  from  Presoott, 
Arizona;  presented  by  Henry  Edwards.  Branch  of  California 
Nutmeg  Tree  (Torreya  OWj/brnica),  with  Fruit,  by  A.  R.  Saus- 
man.     Specimens  of  California  Fishes :   ChiropsU  pietus,  Girard ; 

C,  eoTutellatus^  Girard ;  and  Pleuronichthj/s  eoenosuSj  Girard ; 
presented  by  Dr.  F.  Steindachner.  Lithographic  limestone,  from 
Solenhofen,  Bavaria ;  presented  by  Jacques  J.  Bey. 

In  connection  with  the  piece  of  wood  from  thd  Weskie  Tunnel, 
the  donor  states  that  ''  it  is  a  portion  of  a  log  which  was  cut  off  in 
driving  the  tunnel,  850  feet  from  its  mouth  and  750  feet  vertical 
distance  from  the  surface  of  the  ground.  The  log  lies  in  aurifer- 
ous gravel  close  to  the  bed-rock,  and  the  portion  not  removed  to 
make  way  for  the  tunnel  still  remains."  The  above  specimen, 
which  is  exceedingly  light,  not  being  petrified,  appears  to  be  red- 
wood {Sequoia).  Of  the  portions  of  (petrified)  root  presented  with 
the  above,  it  is  stated  that  they  are  ^'  from  the  same  tunnel,  and 
within  a  few  feet  of  the  log" ;  and  were  found  "imbedded  in  a 
seam  of  slate  bed-rock,"  and  "  were  broken  from  a  root  which  had 
every  appearance  of  having  grown  where  he  found  it." 

Mr.  Steams  referred  to  the  turtle-shell  presented  by  Capt.  Metz- 
gar  as  belonging  to  the  family  Chelaniidce  and  the  genus  Caretta 
of  some  authors  {Eretmothelyd  of  others) ;  the  carapace  before  us 
belongs  to  the  so-called  "  hawk-bill  turtles,"  and  the  large  scales 
furnish  the  tortoise-shell  so  highly  prized  in  the  arts.  The  shelly- 
plates,  preparatory  to  being  manufactured,  are  washed,  boiled,  and 
steamed,  and  while  moist  and  flexible  are  flattened  by  pressure. 
From  the  hole  near  the  anterior  portion  of  the  shell,  and  just  below 
the  ridge,  it  is  supposed  that  the  turtles  are  procured  by  means  of 
a  spear,  as  other  shells  from  the  same  region  are  similarly  perfor- 
ated. The  flesh  of  the  above  species  is  not  esteemed  as  highly  as 
that  of  the  green  turtles  (Chelonia)  which  belong  in  the  same  fam- 
ily, and  are  also  found  in  the  Gulf  of  California. 

The  President  stated  that  the  fossil  remains  near  Lake  Merced, 
referred  to  by  him  at  a  previous  meeting,  had  been  secured  for  the 
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Academy's  museain,  and  had  been  recognised  bj  Capt.  Scammon 
as  being  the  back  portion  of  the  skull  of  a  homp-back  Whale ;  it 
weighs  850  pounds. 

Mr.  Durand  submitted  a  statement  of  daily  thermometrical  read- 
ings at  Camp  Oadj,  CaL,  from  and  including  May  25th  to  October 
Ist,  1872,  dbowing  the  mean  temperature  for  June  to  have  been 
101.5 ;  July,  104.9  ;  August,  105.1 ;  September,  96.1  (Fahr.)  ; 
the  minimum  being  80^,  and  the  manmum  reaching  114^.  Gamp 
Cady  is  on  the  Mohave  River,  in  lat.  85  deg.  N.,  long.  116^ 
deg.  W. 

I 
Paoiilc  Coast  Lepidoptera.— Ko.  2.   On  the  Transformation  of 

the  DiumaL  Iiepiddptera  of  California  and  the  adjacent 
DiBtriots. 

BT  HENBT  EDWARDS. 

Id  the  hope  of  calling  the  attentioo  of  obsenrers  to  the  earlier  stages  of  oar 
batterflies,  I  have  compiled  from  my  own  researches  and  from  the  best  pab- 
liahed  material  at  mj  command,  descriptions  of  all  the  larvae  and  chrysalides  of 
species  befonging  to  the  Pacific  Coast,  with  which  entomologists  are  at  present 
acquainted.    It  is  to  be  regretted  that  the  list  is  so  small,  and  that  so  little  at- 
tention has  hitherto  been  given  to  this  interesting  branch  of  study ;  oat  of 
200  species  of  diurnal  Lepidoptera  inhabiting  the  Coast,  only  about  20  being 
known  in  the  larval  condition,  and  these  being  for  the  most  part  very  briefly 
and  imperfectly  described.    Thus,  no  species  of  either  Pieris,  Anthoearis,  Ar- 
gynnis,  Thecla,  LycctnOt  Satyrus,  or  of  any  of  the  numerous  forms  of  the  Res- 
perid(B,\iaA  yet  been  noticed  in  its  earlier  stages, and  the  caterpillar  of  our  com- 
mon swallow-tailed  butterfly  {Papilio  Rululus),  so  abundant  in  every  caiion 
daring  the  spring  and  summer,  is  as  yet  unregistered  and  undescribed.    The 
importance  of  these  earlier  conditions  of  insect  life,  in  the  discrimination  of 
closely  allied  species,  cannot  be  over-estimated,  and  it  will  be  seen  from  the 
poverty  of  our  present  knowledge  how  large  a  field  of  interesting  observation  is 
open  to  the  entomological  student.    The  subjoiaed  descriptions  have  been,  in 
most  cases,  drawn  up  by  myself  from  personal  investigation  of  each  species  ; 
but  in  one  or  two  instances  I  have  availed  myself  of  the  labor  of  others,  for 
which  due  credit  has  always  been  given.    A  few  species,  such  as  Vanessa  caU- 
fornicOt  Fyrameis  caryce,   Thtda  caltfomica,  and   Thecla  irioides,  are  well 
known  to  me,  but  I  must  defer  their  descriptions  until  some  future  day,  as  my 
notes  upon  these  species  have  been  mislaid  or  lost.    In  the  Eastern  States,  the 
transformations  of  Pieris  Tproiodice  and  Colias  coesonia  are  well  known,  though 
I  cannot  find  any  published  description  of  either  of  them ;  while  my  friend  Mr. 
T.  L.  Mead  of  New  York  was  fortunate  enough  to  raise  the  larvae  of  Pieris 
Kmm.  Oal,  Aoai>.  Boi.,  Yol.  Y.— 11.  Nov.,  1873. 
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occidentalU  and  Anfhoearis  aiuonude$,  deKriptions  of  both  of  which  speeieB 
will  shortly  appear  from  the  pen  of  Mr.  W.  H.  Edwards  of  West  Virginia,  in 
his  ezqnisite  work  on  the  Butterflies  of  North  America.  la  the  mean  time,  I 
respectfall J  ask  the  coK>peratioD  of  all  perpoos  on  this  Coast,  who  are  interested 
in  the  stody  of  entomology,  towards  a  better  nnderetanding  of  the  transforma- 
tions of  these  beaatifol  denizens  of  oar  woods  and  fields,  aasaring  them  that  I 
will  cheerfully  credit  them  with  any  information  they  may  supply  to  me. 
The  following  species  are  noticed  in  the  present  paper : 

Papilio  PhUenor,  Larra  and  chrya. 

"      Zolicaati,      " 

"      Astertoi,       "  " 

**      Eurymedon/*  ** 

'<      Rutulus,  Chrysalis. 
Neophasia  menapia,      " 
Colias  enrytheme,  Larva  and  Chrys. 
Terias  nidppe,  "  « 

Danais  Archipjnu,    **  " 

MdUcM  chalcetkm,     <<  « 

«      EdUka,        "  " 


Mditaa   palia,     Larva  and  Ohrja. 

Phyciodes  mylitta,     «  ** 

Orapta  aatyrus,        "  " 

"      zepkyru»,      "  «* 

Vanessa  anHopat       **  ** 

«       MUberH,      " 

Pyrameis  Hunterth   "  " 

«        Cardui,     « 

«        Atalanta,   "  " 

Junonia  eoeniat         "  " 
Limenitis  Lorquini,  Chrysalis. 


LiTnenitis  Califomica,  Chrysalis. 

Papilio  PhUenor.    Fabr. 

Larva.  Head  blackish  brown.  Body  very  dark  brown,  slightly  shining, 
with  two  dorsal  rows  of  long,  fleshy  processes,  those  near  the  anal  extremity 
being  the  longest,  bright  orange  red.  A  lateral  row  of  processes,  brown,  red- 
dish at  base;  those  anteriorly  being  the  longest  On  the  first  segment  are  three 
orange  red  blotches,  arranged  almost  in  the  form  of  a  triangle.  Spiracles 
orange  red  Feet  brown-black,  red  at  their  base.  Under  side  dull  fiesh  color. 
Betractiie  tentacles,  bright  orange. 

Length,  2  Inches.     Width,  0.25  inch. 

Food  plant,  Arutdochia  serpeniaria. 

Chrysalis.  Rather  short,  extremely  broad  in  the  middle,  stone  color,  with  a 
slight  violet  tinge.  Truncate  in  front,  with  a  very  high  protuberance  on  the 
thoracic  region,  two  smaller  ones  on  its  sides,  directed  towards  the  head,  and  a 
doable  row  of  short  dorsal  protuberances  toward  the  posterior  region  of  the  ab- 
domen.  Scattered  over  the  upper  surface  are  some  pale,  golden  yellow  patches. 

There  are  two  broods  of  this  species  ;  the  first  appearing  toward  the  end  of 
May,  add  the  latter  in  August  From  eight  specimens  of  larvse  obtained  at 
Sauoelito,  near  this  city,  in  April  of  the  present  year,  I  have  had  the  following 
results: 

Changed  to  chrysalis,  May  llth-24th. 

Images  appeared,  June  4th-14th. 

3  ^ .  3  f .  Two  specimens  are  now  alive  in  the  chrysalis  state,  and  wiU 
probably  make  their  appearance  early  in  the  commg  spring.    The  species  is 
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remarkably  oommon  on  Angel  Island,  near  Sauoelito,  and  throoghont  Napa 
aod  Sonoma  Counties. 

FapUio  Zdicaon.    Bdy. 

LcarvcL  Head  pale  blnish  green,  yellowish  in  front ;  eyes  black  with  two 
black  stripes  in  front,  between  each  of  which  is  a  small  black  spat.  General 
color  of  entire  upper  surfacei  pale,  but  very  J^right  apple-green  ;  slightly  paler 
on  the  sides.  First  segment  with  one  transverse  black  band  and  the  suture 
black,  with  two  small  yellow  points  on  each  side  before  the  anterior  band,  plate 
above  the  horn  dusky.  Second  segment,  with  broad  transverse  black  band, 
broadest  on  the  back,  with  four  anterior  scallops,  and  a  small  yellow  dot  in 
each  scallop,  a  long,  transverse,  lateral  spot,  yellow  at  the  top.  Third  seg- 
ment similar  to  second,  except  that  the  yellow  spots  on  the  transverse  band 
are  larger.  Segments  four  and  five,  with  transverse  black  band  broken  on 
each  side  by  three  yellow  spots,  below  which  is  a  rounded  black  spot.  Seg- 
ments six  to  nine  inclusive,  same  as  four  and  five,  except  that  instead  of  the 
sabventral  round  black  spot  there  are  two  near  the  edges  of  the  segments,  with 
a  third  on  the  outside  of  each  leg.  Segments  ten  and  eleven  same  as  four  and 
five.  Segment  twelve  with  a  black  anterior  transverse  line,  with  two  yellow  spots 
on  the  anterior  margin,  two  rounded  black  dorsal  spots,  a  posterior  band,  and 
a  long  black  lateral  spot  over  the  anal  feet.  Prolegs  pale  bluish,  black  at 
tips,  with  black  spot  at  the  base  of  each.  Anal  feet  dusky.  Beneath  pale 
blnish  green,  with  broken  median  line  of  dusky  marks,  most  prominent  on  the? 
I^-bearing  segments. 

Length,  2.00  inches.  Body  tapering  each  way  from  the  fourth  segmenli,. 
when  seen  from  above.  Viewed  sidewise,  the  three  anterior  segments  taper  to- 
ward the  head.  I  owe  the  above  description  to  my  friend  Mr.  R.  H.  Stretchy. 
who  has  made  an  admirable  figure  of  the  larva.  I  find,  however,  that  the 
insect  is  very  liable  to  variations  in  its  larval  state ;  the  transverse  bands  ini 
many  specimens  becoming  very  broad,  and  the  yellow  spots  obsolete  in  some  of 
the  segments,  while  in  others  the  whole  upper  surface  is  pale  green,  with  very 
iSunt  black  bands,  and  the  yellow  markings  considerably  larger.  The  above 
form  may,  however,  be  taken  as  the  type. 

Food  plants.  Yarious  species  of  Umbdliferct,  but  particularly  Ffinvcvlunv 
mdgare.  In  confinement,  the  caterpillars  will  feed  readily  upon  the  common 
carrot  of  the  gardens.  There  appears  to  be  but  one  brood  of  this  species,  the 
larve  being  fully  fed  about  the  middle  of  September,  and  the  imago  appearing 
in  the  following  May. 

Chrysalis.  Fawn  color,  shading  into  blackish  brown  at  the  sides  and  dorsa 
region,  and  mottled  irregularly  underneath  with  the  same  color.  Head  deeply 
notched  in  front,  thus  forming  two  protuberances  on  the  sides  in  front,  these 
bdng  very  rough,  and  intensely  black  in  color.  Thorax  abo  with  black  dorsal 
protuberance,  and  a  lesser  one  on  the  sides.  On  the  fifth,  sixth,  seventh,  and' 
eighth  segments  are  two  small,  black  points,  convergent  toward  the  anal  extrem- 
ity.   The  chrysalis,  like  the  larva,  is  subject  to  great  variations)  some  specf- 
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mens  being  almost  wholly  black,  with  shadingB  of  &wd  color,  while  others  lose 
the* black  altogether,  and  are  fawn  color,  with  pale  brown  markinga. 

Papilio  Asterias.    Fab. 

**Larva.  Apple  green,  with  a  transverse  band  on  each  segment,  formed  of 
alternate  bands  of  black  and  yellow,  excepting  on  the  first  three,  whei«  the 
black  band  is  interrapted  by  the  yellow  points  only  toward  the  spiracles; 
whilst  on  the  back,  the  yellow  points  are  placed  before  the  black  band  ;  three 
black  points  on  the  anterior  part  of  the  first  s^ment,  and  two  black  lines  od 
the  head.  The  feet  have  black  points  at  their  bascw — ^Feeds  on  Dauau  oarxHa^ 
Anethumfcmiculumf  and  other  ambellifbroas  plants." — Boisduval. 

ChrysalU.  Very  similar  in  size  and  shape  to  that  of  P.  Zolicaon,  but  differ- 
ing in  its  lighter  color,  and  the  absence  of  the  dark  shading  on  the  dorsal  and 
lateral  regions. 

The  perfect  insect  has  oecarred  in  Marin  County,  and  a  fine  specimen  was 
taken  some  years  ago  near  Oakland  by  Mr.  Jas.  Behrens ;  so  that  the  larva 
may  be  sought  for  in  these  localities. 

Papilio  Eurymedon,    Boisd. 

Larva.  Head  pale  brown,  with  a  fleshy  tinge.  Entire  npper  sarfaoe  of 
body  pale  apple  green,  with  the  following  markings.  The  first  segment  has  its 
anterior  maigin  broadly  yellow.  The  third  segment  is  mach  thickened,  with  its 
posterior  margin  broadly  yellow,  surmounted  by  a  row  of  small  black  dots,  and 
in  front  with  a  series  of  about  six  irregular  yellow  patches,  edged  with  blade, 
enclosing  a  black  spot  with  a  yellow  centre.  Between  the  third  and  fourth 
segments  is  a  broad  black  band,  which  is  concealed  by  the  margins  of  the  s^- 
ments  at  the  will  of  the  insect.  On  the  fifth  and  sixth  s^mentsare  two  black- 
ish dots,  and  on  the  seventh,  eighth,  and  ninth  are  four  black  or  purplish  dots. 
Feet,  prolegs,  and  entire  under  surface,  greenish  white.  Body  tapering  veiy 
much  posteriorly  from  the  third  s^ment.  Retractile  horns  bright  orange. 
When  irritated,  the  insect  draws  in  its  head,  folding  it  almost  so  as  to  be  con- 
cealed by  the  first  segment,  and  swelling  out  the  third  in  front,  it  presents  a 
most  grotesque  appearance :  the  horns  being  protruded,  and  the  curious  yellow 
markings,  which  have  some  resemblance  in  form  to  a  pair  of  spectacles,  repre- 
senting eyes.  It  must  under  these  circumstances  be  a  very  formidable  looking 
monster  to  its  insect  enemies. 

Food  plant,  Frangula  califomica. 

Chrysalis.  Long,  tapering  very  much  toward  the  anal  extremity,  which  is 
very  sharply  pointed.  Color,  pale  fawn. color,  with  dashes  of  black  and  brown 
very  irregularly  scattered  over  the  entire  surface,  a  little  more  intense  and  con- 
nected at  the  sides.  The  protuberances  of  the  head  and  thorax  are  brown, 
mottled  with  dirty  white,  and  the  seventh,  eighth,  and  ninth  segments  have  each 
two  raised  black  dots.  The  spiracles,  which  are  distinctly  seen,  are  dark 
brown.    The  under  side  is  marked  with  dashes  of  brown  and  black,  irregularly 
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pkoed.  Id  some  individaafe,  the  ground  color  of  the  chrysalis  is  yery  pale 
green.  Larvae  foand  io  August  changed  to  chrysalis  in  Sntember,  and  the 
perfect  insects  appeared  in  the  following  Spring,  one  q)^nen  emerging  as 
early  as  the  23d  of  Febmary. 

PapUio  Rutulus.    Bois. 

I  regret  that  at  present  I  can  say  nothing  with  certainty  respecting  the  larva 
of  this  very  common  species^  bat  it  is  reasonable  to  expect  that  oar  ignorance 
of  its  transformations  cannot  long  continae. 

Chrysalis.  Remarkably  like  that  of  Eurymedon.  The  markings  are,  how- 
ever, certainly  more  regularly  disposed,  and  assame  the  form  of  stripes  and  rows 
of  spots  and  lines.  On  the  seventh,  eighth,  and  ninth  segments  also,  the  raised 
black  dots  are  distinctly  larger,  and  a  doable  row  of  them  is  invariably  plainly 
visible.  I  remark  this  character  in  five  specimens  of^  the  chrysalis  which  I  have 
found,  all  of  which  have  produced  the  trae  typical  P.  Rutulus.  Bejond  the 
more  regular  arrangement  of  the  markings,  and  the  presence  of  two  black, 
raised  dots  on  the  segments  referred  to,  I  can  discern  no  difiference  in  the  chrys- 
alis state  of  P.  Rutulus  and  P.  Eurymedon, 

Neoj^uuia  menapia.    Felder. 

Larva,  ignota. 

Chrysalis.  Yery  long  and  tabular,  with  the  beak  sharply  pointed,  slightly 
thickened  toward  base  of  abdomen.  A  small  ridge-like  protuberance  on  the 
thorax,  and  a  smaller  one  near  the  head.  Ool(»r  immediately  after  change,  pale 
yellowish  green,  with  three  narrow  dorsal  stripes,  silvery  white.  The  lateral 
stripes  enclosing  the  stigmata,  are  a  little  broader,  and  bent  upward  anteriorly. 
Stigmata  brownish.  The  neuration  of  the  wings  is  plainly  seen,  and  at  their 
base  is  a  well-defined  black  spot.  Toward  the  period  of  eme^nce,  the  chrys- 
alis loses  its  bright  green  color,  and  becomes  of  a  dark  olive  hue,  almost  black 
above,  the  silvery  tone  of  the  stripes  changing  to  dirty  white,  the  coloration  of 
the  wings  and  various  organs  being  more  distinctly  seen.  The  chrysalis  is  at- 
tached to  the  trunks  of  pine  and  fir  trees,  with  the  head  invariably  directed  up- 
ward, and  to  the  fronds  of  Pteris,  with  the  head  always  toward  the  point  of 
the  frond. 

Length,  0.80  inch.    Width,  0.15  inch. 

I  was  fortunate  enough  to  discover  the  chrysalis  of  this  highly  interesting 
species  during  a  recent  trip  to  Vancouver  Island,  but  the  most  diligent  search 
did  not  reward  me  with  the  caterpillar.  It  doubtless  feeds  upon  the  Douglas 
spruce  fir  (Abies  Douglassu),  and  should  be  sought  for  in  the  early  part  of 
July. 

Colias  eurytheme.    Bois. 

With  reference  to  this  species,  I  extract  the  following  from  Mr.  W.  H.  Ed- 
wards' **  Butterflies  of  North  America." 
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"  Cdias  Eurytkeme.  From  Mr.  Hayburst  I  have  received  an  admirably 
ezecated  drawing  of  the  egg,  larva  and  chrysalis  of  this  species.  The  egg  ia 
long,  fusiform,  and  ribbed  longitudiDally.  Length  of  mature  larva,  1.4  iach  ; 
cylindrical,  tapering  posteriorly  from  eleventh  segment ;  head  green,  trana- 
lacent,  body  dark  green,  somewhat  pilose,  each  segment  transversely  creased  ;  a 
narrow,  white,  lateral  band,  from  second  to  last  segment,  through  the  middle 
of  which  runs  a  broken  line  of  vermillion  red.  The  larva  is  a  little  longer  and 
larger  than  that  of  C,  Philodice,  which  it  much  resembles,  but  is  withcmt  the 
series  of  semicircular  black  spots  next  under  the  lateral  band,  usually  seen  on 
the  latter.  The  eggs  were  deposited  on  Bufialo  grass  (Trt/o/iumrf^exum), 
and  the  larvs  fed  thereon.  Chrysalis  .95  inch  in  length,  cylindrical,  tapering 
to  a  point  posteriorly ;  the  head  case  also  produced  to  a  point ;  mesonotal  pro- 
cess rounded  and  not  ver^prominent,  a  whitish  lateral  line  runs  from  wing  cases 
to  extremity  of  abdomen,  above  which  is  a  black  stripe  that  crosses  two  or 
three  of  the  upper  abdominal  segments.  The  shape  differs  from  that  of  Philo- 
dicey  in  the  attenuation  of  the  head  case  and  lesser  prominence  of  the  process; 
also  in  the  absence  of  the  abdominal  markings.  This  description,  however,  is 
given  from  the  drawing." 

Terias  nicippe,    Fabr. 

"  Larva.  Pale  green,  with  a  dorsal  ray  more  obscnre,  and  a  lateral  white 
band,  marked  before  with  five  yellow  points." — Boisduval. 

Food  plants,  varioas  species  pf  Coma  and  Trifolium. 

Chrysalis.  Dull  pale  green,  with  the  beak  very  sharply  pointed,  the  entire 
surface  sprinkled  over  with  ferruginous  spots.  Wing  region  largely  developed, 
the  edges  forming  a  sharp  arcuate  protuberance. 

This  species,  so  common  in  the  Southern  States  and  Mexico,  must  now  be 
included  in  the  list  of  Galifornian  Butterflies,  Mr.  J.  Behrens  having  daring 
the  past  Summer  received  several  specimens  from  San  Diego. 

Jkmais  Archipptis.    Fabr. 

Larva.  Dull  cream  white,  each  segment  banded  regularly  with  black  and 
jellow,  thus  forming  alternate  bands  of  black,  yellow  and  white  throughout  the 
entire  length,  the  white  bands  being  broadest,  and  crossed  transversely  at  their 
middie  by  the  black  bands.  The  yellow  bands  are  also  crossed  transversely  by 
a  nairow  line  of  black.  The  head  and  two  posterior  segments  are  devoid  of 
white.  The  second  segment  has  two  long,  black,  fleshy  processes,  and  the  elev- 
enth segment  two  shorter  ones  of  similar  form.  Feet  black,  whitish  at  their 
aidea.    Under  side  of  body  dirty  white. 

Food  plants,  various  species  of  Asclepias. 

Ckrpalis.  Bright  yellow  green,  almost  pellucid,  and  resembling  green  ice. 
Shorty  and  very  much  rounded.    Thoracic  protuberances  small.    In  front  on 
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the  third  segment  arc  some  small  golden  points,  and  behind  the  middle  is  a 
semicircle  of  gold,  bordered  below  by  a  range  of  small,  black  dots. 

MdiUta  ehtUcedon.    Bois. 

Lcarvcu  Velvety  black,  finely  irrorated  with  white.  Prom  third  segment  to 
last,  seven  rows  of  thick,  many-branched  spines,  the  dorsal  row  orange,  the 
others  blae-black,  those  of  second  lateral  row  rising  from  tubercalated  orange 
spots. 

Head  black,  bilobed,  compressed,  famished  with  simple  black  spines.  Feet 
and  prolegs  black.    Under  side  of  body  dall  flesh  colored. 

Food  plants,  Scrophularia  Marylandica  L.,  Diplaeus  glutinosus,  Mimulus 
luteuSf  Lonicera  tp^  and  the  various  species  of  Castdejia, 

Length,  1.05  inch. 

Chrysalis,  Pearl-white,  irregularly  marked  with  points  and  patches  of  dark 
brown.  On  the  abdominal  region  are  several  rows  of  orange  spotn,  the  same 
color  appearing  in  the  covering  of  the  wings. 

Mditaa  Ediiha.    Bois. 

Larva.  Dall  black,  with  seven  rows  of  many-branched  spines,  all  of  which 
have  a  blaish  tint  Those  of  the  second  lateral  row  arise  from  taberculated 
orange  spots,  as  in  M,  chalcedony  bat  the  dorsal  row  of  orange  spines,  so  char- 
acteristic of  that  species,  is  wanting  in  Ediiha.  Feet  and  prolegs  brown,  in- 
clining to  a  fleshy  tinge. 

Pood  plants,  Erodium  Cicutarium,  varioos  species  of  TrifoUum  and  Vioia. 

Chrysalis.  Cylindrical,  shorter  and  rounder  than  M.  chalcedon.  Ground 
color  dull  cream-white,  each  segment  with  a  transverse  regular  row  of  orange 
spots,  bordered  anteriorly  by  black  dashes.  On  the  wing  covers  are  some  broad, 
black,  waved  lines,  and  some  black  patches  about  the  head  and  thoracic  region. 

MdilcNxpaila.    Boisd. 

Larva,  Dull  black,  with  a  double  dorsal  row  of  orange  spots,  forming,  when 
viewed  longitudinally,  two  interrupted  lines.  In  the  spaces  between  the  spots, 
are  some  irregular  white  patches.  Along  the  sides  are  two  similar  double  rows 
of  orange  blotches,  with  white  spaces  about  the  spiracles.  The  spiracles  them- 
selves are  black.  Each  segment  is  provided  with  five  rather  long  spines,  from 
each  of  which  project  about  sixteen  or  eighteen  long  black  hairs.  The  base  of 
each  spine  is  surrounded  by  a  dirty  white  ring,  and  some  minute  white  irrora- 
tioDs  are  scattered  over  the  whole  upper  surface  between  the  spines. 

Head  rather  small,  black,  very  glossy.    Feet  ash  color,  banded  with  black. 

Length,  1.05  inch. 

Pood  plant,  Castdejia  hreviflora. 

The  caterpillars  feed  chiefly  on  the  flowers,  and  are  solitary  in  their  habits, 
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only  one  being  nsaally  foaiul  on  each  plant  From  ten  l&rv»  taken  in  May, 
1873, 1  obtained  the  following  resalta : 

Changed  to  chrysalis,  May  16th-23d. 

Imago,  June  4th-13th. 

Five  ^,  foar  $ ;  one  died  in  chrysalis  state. 

Chr§aalis.  Fawn  color,  ^ery  fiuntly  marked  with  pale  brown  dots  aod 
dashes  over  the  entire  surface.  On  the  thorax  are  two  raised,  shining  points, 
and  each  of  the  si^gments,  except  the  two  last,  possesses  a  treble  row  of  small, 
shining  tubercles. 

Phyciodes  mylitla,    Edw. 

Larva.  Head  small,  bronze  black,  entirely  covered  with  short  black  hair. 
Viewed  from  above,  the  whole  upper  surface  is  velvety  black,  each  segmeot 
being  provided  with  six  tubercular  spines,  very  hairy  to  their  tip.  The  lateral 
row  of  spines  is  dull  ash  color,  with  black  hairs,  the  spines  being  shorter  than 
those  of  the  dorsal  region.  Feet  and  prolegs  dull  ash  color,  the  under  side  of 
the  body  with  a  fleshy  tinge. 

Length,  0.75  inch. 

Food  plants,  various  species  of  Carduus. 

This  species  is  gregarious  in  its  habits,  and  terribly  destructive  to  the  plant 
on  which  it  may  be  hatched,  in  many  cases  only  the  nerves  of  the  leaf  remun- 
ing.  The  caterpillars  spin  a  small  web,  and  draw  the  leaves  of  the  phint 
together. 

ChrysoHs,  ash  color,  with  a  slight  metjallic  reflection.  Dorsal  region  with 
three  rows  of  slightly  raised  tubercles.  Anal  extremity  much  incurved.  Out 
of  sixteen  specimens  taken  on  May  8th,  three  died  in  larval  state,  the  rest  trans- 
formed as  follows : 

Obrysalis,  May  26th-June  5th. 

Imago,  June  6th-19th. 

Ten  J,  three  ?. 

Grapia  satyrus,  Edw.  (Figured  in  "*  Edwards'  Butterflies  of  North  America.'*) 

"  Larva:  Head  black,  angular,  bilobed,  spiny,  and  with  a  spiny  tubercle  at 
each  of  the  upper  angles;  color  of  body  black,  with  a  broad  groenish  white 
danaX  stripe,  which  on  the  anterior  segments  is  clouded  with  black ;  on  each 
segment,  on  this  stripe,  is  a  fine  Y-shaped  black  mark,  having  its  angle  at  the 
dorsal  spine.  The  spines  form  seven  rows,  the  dorsal  greenish  white,  wanting 
on  the  first  four  spgments,  the  first  lateral  row  of  same  color,  present  on  all  seg- 
ments from  the  second ;  the  second  lateral  row  black,  the  third  greenish  white, 
wanting  on  the  first  four  and  terminal  s^ments,  and  springing  from  an  infra- 
stigmatal  line  of  the  same  color ;  and  the  spines  are  thinly  covered  with  short, 
bristling,  concolored  hairs,  except  that  those  near  the  tips  of  the  white  spines 
are  blackish." — B.  H.  Stretch. 

Food-plant,  Urtica  tp.    (Stinging  Nettle.) 
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The  above  descriptioD  was  taken  by  Mr.  Stretch  from  some  specimeDS  foand 
by  me  at  Congress  Springs,  Santa  Clara  County,  in  Jane,  1871.  I  only  raised 
one  specimen  oat  of  three ;  bat  the  foUowiDg  year  I  was  fortonate  enough  to 
perfect  three  other  specimens,  and  recently,  in  Vancouver  Island,  four  others, 
the  markings  of  the  larva  state  being  remarkably  constant  in  every  instanoe. 

Chrysalis,  fawn-color,  with  a  few  darker  markings  irregularly  placed.  On 
each  side  of  the  abdomen,  near  its  base,  are  three  small  s^mi-oblong  silver  spots, 
the  posterior  one  with  a  trace  of  gold  upon  it  Thoracic  protuberance  large. 
Beak  produced  into  a  sharp  point 

Changed  to  chrysalis,  June  20th-26th. 

Imago  appeared  July  4th-18th. 

Grapta  zephyrus,    Edw. 

Larva :  Body  famished  with  six  rows  of  many-branching  spines ;  the  seg- 
ments, from  second  to  eighth  inclusive,  bright  buff  inclining  to  orange,  remaining 
segments  pure  white.  Along  the  sides  are  two  waved  orange  lines,  uniting 
irregularly ;  tiie  interspaces,  which  are  buff  or  white  according  as  they  are  ajite- 
rior  or  posterior,  are  marked  with  black  dots ;  above  the  orange  lines  are  some 
fiiint  black  lines,  and  some  black  patches  are  discernible  at  the  base  of  lateral 
spines.  Spiracles  black,  broadly  bordered  with  white.  Head  black,  with  short 
black  spines  at  vertices.  Under  side  of  body  dull  flesh-color.  Feet  and  prolegs 
with  pinkish  tinge.    Length,  1.05  inch. 

Food-plant,  Azalea  ocddentalis. 

Chrysalis,  pale  brown,  the  general  shape  as  in  Comma,  but  the  mesonotal 
process  more  prominent  and  rounded,  the  palpi  cases  more  produced  and  com- 
pressed at  the  base,  the  upper  tubercles  silvered.  * 

The  larva  f^om  which  the  above  description  was  taken  was  found  by  me  in 
the  Tosemite  Valley,  July  3d,  1871.  Changed  to  chrysalis  July  29th,  the  per- 
fect insect  emerging  on  the  15th  of  August.  The  species  is  very  common  near 
Virginia  City,  Nevada,  and  in  many  of  the  warm  valleys  of  the  Sierra. 

Vanessa  antiopa.    Linn. 

Larva,  velvety  bhick,  entire  surface  covered  with  white  irrorationa.  A  deep 
black  dorsal  line ;  each  segment  provided  with  four  spines,  the  inner  ones  being 
branched,  the  outer  ones  simple ;  the  second  segment  is,  however,  destitute  of 
spines.  At  the  base  of  the  seven  middle  bundles  of  spines  is  a  reddish-chestaut 
tub^cular  patch.    Head  black ;  prolegs  bkck ;  feet  chestnut,  fleshy  beneath. 

Length,  2*  inches. 

Food-plants,  various  species  of  willows,  and  occasionaliy  on  rose-bnshe& 

Chrysalis,  brownish  gray,  with  some  darker  markings.  Palpi  cases  produoed 
into  a  sharp  spine.  Thorax  with  three  spines  on  its  dorsum,  the  middle  one 
large  and  slightly  recurved,  two  minute  ones  near  its  base.  The  sides  of  the 
thorax  are  produced  into  a  ridge,  armed  with  two  spines.  Wing-cases  also  with 
a  small  spine  toward  their  extremities.    The  third  and  fourth  segments  are  pro- 
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vided  with  two  spines  each,  the  fifth,  sixth,  sereDth,  and  eighth  with  tiiree 
spines,  the  middle  row  being  extremely  small. 
Length,  1  inch. 

VaneiM  Milberti.    Godt 

Larvoy  dull  oliTaceoas,  with  blackish  tinge,  whole  sarface  covered  with  indis- 
tinct black  dots.  A  narrow,  black  dorsal  line.  The  sides  below  the  stigmata 
are  stone  color.  Each  segment  is  armed  with  five  black  spines,  from  wbich 
spring  some  short  black  hairs.  Stigmata  inclosed  in  waved,  irregular  black 
band,  with  a  pale  pinkish  space  above  and  below  it  Stigmata  black,  encircled 
with  dnll  white,  or  stone  color.  Head  and  prolegs  black ;  rest  of  the  under  side 
stone  color. 

Length,  1  inch. 

Food-plant,  Urtka  tp.    (Stinging  Nettle.) 

CkrysaliSt  dull  ash  color,  with  darker  dots  scattered  irregnlarlyover  the  whole 
sarface.  Thoracic  protuberances  almost  obsolete.  Palpi  cases  produced  into  a 
short,  sharp  spine.  Abdominal  region  with  three  rows  of  short,  shining  points, 
slightly  silvered  at  the  tip ;  there  is  also  an  indistinct  dash  of  silver  at  the  base 
of  the  head.  Wing  cases  paler  in  color  than  the  rest  of  the  body.  Length, 
0.75  inch. 

Pyrameis  Huntera,    Sm.  Abb. 

Larva,  blackish  gray,  striated  with  yellow,  the  first  four  s^ments  more  ob- 
scure than  the  remainder.  Along  the  feet,  and  below  the  stigmata,  is  a  yellow 
lateral  ray,  and  above  these  is  another  yellow  ray,  marked  with  a  small  orange 
spot  above  each  stigma.    Stigmata  brownish.    All  the  spines  are  yellow. 

Food-plants,  various  species  of  Gnaphalium. 

**  Chrysalis,  yellowifih,  moderately  angular,  scattered  with  a  large  number  of 
golden  spots.''— BoisonvAL. 

Pyrameis  CarduL    L. 

I  Larvot  brownish,  with  four  yellow  interrupted  lines,  two  dorsal  and  two  lat- 

\  eral.    Head  greenish  black.    The  third  and  fourth  segments  have  four  spines 

each ;  the  fifth  to  the  eleventh,  inclusive,  have  seven  spines  each  ;  the  twelfth 
has  four  spines,  and  the  thirteenth  only  two.    The  spines  are  brownish  black." 

t  — Stakitok. 

,  Food  plants,  various  species  of  thistles.    {Carduus,  Ctiicus,) 

^  The  larva  is  solitary  in  its  habits,  and  draws  up  the  leaves  on  which  it  is  feed- 

ing with  its  threads. 

'  **  Chrysalis,  grayish  brown,  angular,  scattered  over  with  golden  spots,  which 

f  sometimes  cover  nearly  the  whole  sur&oe." — Morris. 

[  Pyrameis  Atdtanta,    linn. 

Larva,  yellowish  gray,  with  a  pale  yellow  kteral  line.  Third  and  fourth  seg- 
ments with  four  moderate  blackish  spines ;  the  fifth  to  twelfth  segments,  in- 
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elusive,  with  seveo  spines.  Between  the  second  and  third  row  of  spines  is  a 
row  of  black  Y-like  marks.  Head  and  legs  black ;  prolegs  reddish.  The 
gronod  color  is  rather  inclined  to  vary,  being  freqaentlj  of  a  violet  hae ;  it  then 
appears  as  if  powdered  with  gray. 

Food-plant,  Urtica  sp,    (Stinging  Nettle.) 

The  caterpillar,  according  to  Sepp,  shortly  after  it  is  hatched,  selects  a  nettle- 
leaf,  which  it  draws  together  with  threads  into  a  roaudish  hollow  form,  leaving 
for  the  roost  part  an  opening  into  the  interior  both  before  and  behind — thus 
serving  both  for  shelter  and  food  antil  almost  devoured,  when  it  selects  a  fresh 
leaf,  and  proceeds  with  it  in  the  same  manner  ;  one  caterpillar  only  being  found 
on  a  single  leaf— thos  indicating  a  pecnliar  liking  for  a  solitary  life';  a  circumstance 
confirmed  by  the  eggs  being  laid  solely  and  apart,  whereas  caterpillars  hatched 
from  eggs  deposited  in  clusters  are  gregarious.  The  caterpillar  state  lasts  about 
five  weeks. 

"  Chrysalis,  blackish,  moderately  angular,  covered  with  a  grayish  efflorescence, 
and  ornamented  with  golden  spots." — Boisduval. 

Junonia  coenia.    Hubner. 

Larv€tj  blackish,  pointed  with  white ;  lower  side  of  abdomen  and  feet  fulvous. 
It  has  two  hiteral  white  lines,  of  which  the  upper  is  marked  with  a  row  of  fbU 
vous  spots. 

*<  Chrysalis,  like  those  of  P,  cardui  and  P.  Huntera,  but  blackish,  varied,  and 
whitish,  without  any  metallic  spots."— Boisduval. 

The  above  description  is  too  brief,  but,  in  the  absence  of  specimens  from 
which  to  draw  up  a  more  complete  one  of  this  familiar  insect,  I  am  for  the 
present  compelled  to  be  contented  with  it 

lAmenitis  Lorguini. '  Bois. 

Chrysalis,  dull  fawn  color ;  shining.  Palpi  cases  very  short.  Thoracic  pro- 
tuberance rather  short,  triangular.  The  two  basal  segments  of  abdomen  pro- 
duced dorsally  into  a  high  semicircular  process,  flattened  at  the  sides.  The  fifth, 
sixth,  seventh,  and  eighth  segments  have  each  a  black,  shining,  raised  point  at 
fheir  posterior  margins,  and  a  black  oblique  dash  is  also  seen  at  the  junction  of 
the  wing  cases  with  the  abdomen.    Length,  0.85  inch. 

Limenilis  Califormca.    Butler. 

Chrysalis,  short ;  very  much  thickened  over  the  wing  cases,  tapering  ab- 
ruptly to  the  anal  extremity.  Dark  fawn  color,  with  occasional  brown  roark- 
inga.  The  palpi  cases  are  long,  curved  downward  in  ft^nt,  and  black  at  their 
tips.  Wing  cases  broadly  margined,  especially  toward  their  extremities.  Thorax 
with  very  short,  blunt  process.  On  the  base  of  the  abdomen  is  a  high  protuber- 
ance, notched  in  front,  which  runs  into  a  longitudinal  ridge  toward  the  anal  ex- 
tremity.   Wing  cases  pale,  showing  the  coloring  of  the  wings.    The  chrysalis 
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is  attached  to  the  tranks  of  trees  by  a  large  silken  web,  not  less  than  half  an 
inch  in  diameter. 
Length,  0.80  inch. 


Dr.  Blake  exhibited  the  fossil-tooth  of  a  species  of  Shark,  which 
was  found  near  Martinez,  probably  in  the  cretaceous  rocks.  The 
tooth  belonged  to  a  species  of  Carcharodon^  and  its  specific  charac- 
ters indicated  C,  subaurieularii ;  when  entire,  this  tooth  probably 
measured  five  inches  in  length  on  the  edges  and  three  and  a  half 
inches  broad ;  the  animal  to  which  the  tooth  belonged  quite  likely 
measured  as  much  as  sixty  feet  in  length. 

Mr.  Bloomer  read  the  following : 

Note  on  Alexia  setifer  and  its  Allies. 

BT  J.   O.  00OPKB,M.D. 

In  Tol.  lY  of  oar  Proceedings,  pp.  150  and  171,  I  described  some  new 
Califomian  Mollosca  yery  briefly,  and  referred  to  others  by  name,  as  "  soon  to 
be  published  with  illostrations."  ,  Having  some  months  before  sent  the  manu- 
script and  figures  to  the  American  Journal  of  ConduAogy,  Philadelphia,  I 
sapposed  that  they  would  be  published  before  the  notices  in  our  Proceedings. 
It  happened,  however,  that  they  were  delayed  so  long  on  the  way  that  the 
Journal  completed  its  seventh  volume  and  was  then  suspended,  the  Philadelphia 
Academy  of  Sciences  assuming  t^e  publication  of  such  articles  as  had  been 
published  by  the  Gonchological  Section  in  the  form  of  ^  special  journal.  It 
thus  happened  that  the  notices  in  our  Proceedings  had  priority  of  publication 
by  nearly  or  quite  six  months,  as  far  as  the  Alexia  is  concerned ;  while  the 
meeting  at  which  the  description  was  presented  took  place  six  months  before  its 
publication.  The  other  species  referred  to  were  named  vjUhoul  description,  at 
a  meeting  held  Dec  19tb,  1870,  and  published  in  April,  1871,  fifteen  months 
before  their  appearance  in  the  Philadelphia  Proceedings.  I  merely  refer  to 
these  dates,  not  as  a  question  of  doubtful  priority,  but  to  show  why  no  reference 
IS  made  in  either  publication  to  the  other,  and  to  indicate  the  difficulties  a 
describer  meets  with  in  having  his  work  published  two  thousand  miles  away. 

Another  more  important  object  is,  to  explain  why  a  very  serious  error  may 
have  been  committed  in  describing  the  Alexia  as  new.  The  latest  work  on 
American  species  was  W.  G.  Binney's  compilation  on  '*  Land  and  Freshwater 
Shells,"  Part  II,  Sept.,  1865,  (Smithsonian  Institution,  Washington,  Misc. 
Coll.,  No.  143),  which  was  supposed  to  contain  all  references  bearing  on  the 
species  of  the  North  Atlantic,  together  with  full  descriptions.  It  appears, 
however,  from  the  last  volume  of  **  Jeffreys'  British  MoUusca,"  which  had  not 
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reached  ns  at  the  date  of  first  pnblicatioD,  that  the  Enropean  A,  myosotis^  cod- 
sidered  by  BiDnej  identical  with  the  New  England  form,  has  the  sanie  charac- 
ter in  the  yonng  on  which  I  relied  for  distinguishing  A.  srfi/er,  namely ,  a  row  of 
bristles  near  satnre,  and  that  it  had  eyen  received  long  ago  the  name  of 
Mdampus  cUiaUu  in  France,  from  that  character.  This  fact  being  omitted  by 
Binney  led  me  to  distingaish  onr  form  as  new ;  bat  I  confess  that  there  is  no 
other  character  sufficient  to  distingaish  so  variable  a  shell  from  the  European 
form  of  A,  myosotis,  although  it  may  still  prove  that  the  Eastern  American 
species,  described  as  Melampus  turritusj  Say,  M.  borealis,  Conrad,  Leuconiaf 
Sayif  Raster,  etc.,  is  distinct. 

Professor  Da^dson  exhibited  his  improved  leveling-rod,  and  de- 
scribed the  method  of  operating  it 

The  President  called  attention  to  a  new  and  improved  sounding 
apparatus,  invented  by  Commander  George  E.  Belknap,  of  the  U.  S. 
steamer  Tuscarora ;  by  the  method  employed,  a  "quantity  of  the 
bottom  mud  can  be  brought  up,  as  well  as  a  sample  of  water  from 
the  lowest  depths.  This  has  heretofore  been  difficult,  if  not 
impossible.  / 

*On  the  Height  of  Mount  Whitney. 

BT  W.  A.  QOODTEAR,  C.  E. 

Mr.  M.  W.  Belshaw,  who  on  the  27th  day  of  July,  1873,  climbed  with  me 
the  mountain  which  for  several  years  has  been  taken  for  Mt.  Whitney,  has  since 
then  succeeded  in  obtaining  a  barometric  measurement  of  the  altitude  of  the 
genuine  peak,  Mt.  Whitney  itself. 

He  volunteered  to  pay  the  expenses  of  a  party  to  attempt  the  ascent,  and 
that  party  reached  the  summit  of  Mt  Whitney  on  the  sixth  day  of  September, 
1873,  and  obtained  a  series  of  ten  observations  there,  extending  from  9.20  A.M. 
to  2  P.  M.,  taken  by  Mr.  Charles  Rabe,  an  attach^  of  the  State  Geological 
Survey. 

On  the  same  day  a  series  of  observations,  nearly  simultaneous,  was  taken  at 
Lone  Pine  with  another  barometer. 

The  altitude  of  Mt.  Whitney  above  Lone  Pine,  as  computed  by  me  from  the 
mean  of  these  observations,  is  10,981.5  feet. 

Add  to  this  the  best  determination  of  the  altitude  of  Lone  Pine  yet  made, 

*  The  accompanying  sheets  give  the  observations  from  which  I  computed  the  altitnde  of 
Mt.  Whitney  at  10,981.6  feet  aboye  Lone  Pine.  That  result  was  obtained  with  Williamson's 
tables,  in  the  following  manner  : 

In  the  llrst  place,  all  the  observations  were  reduced  to  82*  F.,  and  the  correction  of  No.  1868 
to  standard  on  Sept.  6th  then  determined.  This  correction  was  —  .003.  The  correction  of  No. 
1564  to  standard  was  then  determined  for  August  81st,  the  middle  day  of  the  period  over 
which  the  comparisons  with  this  instrument  extended.    This  correction  was  -{-  '018.    There 
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Yrhich  is  also  barometric,  and  which  is  3,917  feet,  and  we  have  14,898.5 ;  or  say 
in  roQDd  nambers,  14,900  feet  for  the  absolate  altitude  of  Mt  Whitney  above 
the  sea. 

I  wish  to  correct  one  error  in  my  article  of  Aognst  4th,  read  before  the 
Academy. 

The  magnetic  bearing  from  the  peak  which  Mr.  BeUhaw  and  I  climbed  to 
Mt.  Whitney,  is  there  given  as  N.  67o  W. 

It  appears  from  subsequent  comparisons  with  the  maps,  and  with  other  obser- 
vations, that  that  bearing,  together  with  &ve  or  six  others  out  of  some  twenty 
which  I  took  at  that  time,  was  affected  by  a  large  local  attraction  due  to  mag- 
netic iron,  distributed  with  great  irregularity  through  the  granite. 

Not  being  able  to  see  from  any  one  point  on  that  peak  all  the  points  to 
which  I  wished  to  take  bearings,  I  moved  the  compass  two  or  three  times 
within  a  radius  of  25  or  30  feet.  But  the  compass  always  rested  on  the  rock. 
The  result  happened  to  be  that  all  the  bearings  taken  from  one  of  the  points 
(that  to  Mt.  Whitney  included),  were  affected  by  local  attraction,  while  the  rest 
were  not.    The  real  magnetic  bearing  to  Mt.  Whitney  is  about  N.  53^  W. 

This  error  affects  also  the  triangulation  by  Mr.  Belshaw,  whose  results  are 
given  in  the  note  to  that  article,  and  which  was  based  upon  the  bearing  of ' 
N.  670  W. 

The  barometric  altitude  of  Mt.  Whitney,  as  given  above,  should  be  subject  to 
slight  correction,  owing  to  the  fact  that  I  do  not  know  the  horory  curve  for 
Lone  Pine,  and  that  nobody  knows  the  horory  curve  for  the  summit  of  the  peak ; 
but  any  correction  from  this  cause  would  be  small. 

being  no  further  compariaonB  with  this  inBtmment,  which  la  a  short  one,  it  was  assiuned 
that  its  correction  remained  the  same  on  the  6th  of  September. 

Next,  iu  the  series  of  readings  at  Lone  Pine,  I  interpolated  other  readings,  both  of  the  buN 
ometer  at  32*,  and  of  the  detached  thermometer,  so  as  to  obtain  a  series  of  ten  readings  for 
Ix)ne  Pine  at  times  respectively  simultaneous  with  the  obaervations  on  the  peak.  The  remain- 
ing readings  at  Lone  Pine  were  rejected  in  the  computation.  The  series  of  ten  readings  for 
Lone  Pine  so  obtained,  together  with  the  series  of  observations  on  the  peak,  were  then  cor- 
rected to  standard.  This  done,  the  mean  of  all  ten  readings  for  each  locality  was  taken,  both 
of  the  barometer  and  the  detached  therpometer ;  and  trom  these- means,  the  altltode  U^ 
question  was  computed.    These  means  were  as  follows  : 

Barometer.  Detached  Thermometer. 

At  Lone  Pine 26.S62    89.2 

On  Mt.  Whitney 17.835     36.8 

If,  instead  of  taking  the  mean  of  all  ten  observations,  the  successive  pairs  of  simultaneous 
readings  be  taken  separately,  and  the  computation  made  for  each  pair  respectively,  there  will 
be  found  to  be  at  different  hours  a  large  variation  in  the  "  temperature  term  "  of  the  formula, 
and  the  results  so  obtained  will  range  through  something  like  a  hundred  feet  variation  of 
altitude,  or  from  about  10,900  to  a  little  over  11,000  feet.  This  is  due  to  the  large  range  of 
the  thermometer  in  the  valley,  which  was  far  greater  than  on  the  peak.  The  result  given  by 
the  mean  is  much  nearer  the  highest  than  the  lowest  of  the  individual  results,  because  during 
the  first  hour  of  observation  on  the  peak,  the  thermometer  in  the  valley  rose  rapidly,  while 
after  10.30 .A.  H.,  the  change  was  not  so  rapid. 

The  altitude  of  Lone  Pine  Itself— 3,917  feet— was  obtained  from  Prof.  Whitney,  and  is  the 
result  of  our  observations  there  for  a  week  or  so  In  1870.  The  altitude  of  the  peak  above 
Lone  Pine,  obtained  in  the  manner  indicated  above— 10,981.6  feet — ^is  probably  as  close  an  ap- 
proximation as  these  obsarvations  give  the  means  of  making,  without  a  knowledge  of  the 
horory  curves  or  monthly  variations  at  the  localities. 
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Babometeb  No.  1358 

AT 

LONE  PINS, 
September  6th,  IBIt. 


Ob$enatimu  Jty  R,  A,  Xjowfa. 


I 


6.46 
10.00 
10.80 
11.00 
11.25 

P.M. 
12.45 
1.S5 
2  45 

S.16 
4.10 
6.45 


26.464 
.518 
.616 
.520 
.618 

.516 
.484 
.462 
.460 
.444 
.426 


60. 
88. 
87. 
89. 
91. 

98. 
98. 
91. 
90. 
89. 
84. 


|] 


62. 
82. 
88. 
90. 
91. 

92. 
94. 
92. 
91. 
90. 
86. 


Babokbteb  No.  1554 

AT 

SUMMIT  OF  MOUNT  WHITNEY, 
September  6th,  1878. 


GbtenaHtmM  b]f  C.  Babe, 


A.  M. 

9.20 
10.00 
10.80 
11.00 
11.80 

M. 
12.00 

I  F.   M. 

112.45 
1.00 
1.80 
2.00 


17.848 
.886 
.885 
.886 
.840 

.848 

.846 
.840 
.888 
.888 


88. 
87. 
87. 
88. 
40. 

42. 

41. 
42. 
48. 
42 


88. 

88.5 

84.5 

86. 

84.5 

86. 

86. 
86.5 
88. 
86. 


The  President  reported  progress  in  the  matter  of  the  mocbfica- 
lioD  of  the  terms  of  the  deed  firom  James  Lick  to  the  Academy, 
tnd  stated  that  Mr.  Lick  had  so  changed  the  conditions  of  the  first 
deed,  that  the  Academy  would  have  several  years,  and  therefore 
imple  time,  to  raise  the  money  for  the  erection  of  a  proper  building. 


Reoulae  Mbbtino,  Mondat,  Octobbb  20th,  .1873. 
Preaident  in  the  Chair. 

Thirty-three  members  present. 

Dr.  H.  Behr,  W.  W.  BusseU,  Isaac  E.  Davis,  Philip  Caduc  and 
G.  H.  Whitesides  were  elected  resident  members ;  Andrew  B.  Mc- 
Creery  a  life  member ;  and  Stephen  Powers,  of  Sheridan,  Placer 
County,  a  corresponding  member. 
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Donations  to  the  Library  :  Califonua  Horticulturist  for  October, 
and  Overland  Monthly  for  November,  1873,  from  J.  H.  Carmany 
k  Co.  Engineering  and  Mining  Journal,  October  7th.  Nature 
(No.  204).  Catalogue  of  New  York  State  library,  1872.  Twen- 
ty-fourth Annual  Report  of  the  New  York  State  Museum  of  Nat- 
ural History.  Twentietii,  Twenty-first  and  Twenty-second  Annual 
Reports  of  the  Regents  of  the  Univerrity  of  the  State  of  New  York, 
on  the  Condition  of  the  State  Cabinet  of  Natural  ETistory.  Fifty- 
fiflh  Annual  Report  of  the  Trustees  of  the  New  York  State  Library. 

Donations  to  the  Museum :  Specimen  of  Cloth  from  a  submerged 
wreck,  bored  by  the  Teredo,  presented  by  D.  J.  Staples ;  also,  a 
similar  specimen  from  Dr.  George  Hewston.     Specimen  of  Taratt- 

tula  from .     Specimens  of  pre-historic  Stone  Implements, 

from  near  Mount  Shasta,  presented  by  B.  P.  Avery.  Coal  fit>m 
the  Rocky  Mountain  Coal  Co.'s  Mine,  also  a  piece  from  Fort  Scott 
Coal  mine,  Kansas,  presented  by  D.  D.  Colton.  Specimens  of 
Octopus;  also  of  Chimera  and  other  fishes  fi^m  San  Francisco 
Bay,  by  S.  R.  Throckmorton. 

Mr.  B.  P.  Avery  remarked  that  the  specimens  of  Stone  Imple- 
ments presented  by  him  were  from  Strawberry  Valley,  at  the 
southern  base  of  Mount  Shasta.  One,  a  pestle,  made  from  the 
trachyte  of  which  the  bulk  of  the  mountain  is  composed;  the 
other,  a  smooth  oblong  stone  used  in  dressing  sMns,  made  of  the 
red  lava  overlying  the  trachyte,  and  covering  the  flanks  of  the 
mountain.  These  implements  were  dug  up  fr^m  a  slight  depth  by 
J.  H.  Sisson,  the  Shasta  guide,  while  cutting  a  ditch.  Mortars 
and  pestles  of  trachyte  have  frequently  been  found  along  the 
banks  of  the  upper  Sacramento ;  but  no  other  instance  is  known 
of  the  use  of  lava  in  the  manufacture  of  Indian  implements.  Ob- 
sidian, however,  is  largely  employed,  or  used  to  be,  for  arrow-  and 
spear-heads. 

Professor  Davidson  delivered  a  lecture  on  the  discovery  and 
progress  of  Spectrum  Analysis ;  and  Mr.  Hanks  explwned  the  con- 
struction of  the  Spectroscope,  illustrating  the  remarks  of  Professor 
Davidson  and  himself,  by  numerous  experiments. 
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Requl'ar  Meeting,  Monday,  November  8d,  1873. 
"Vice-President  in  the  Chair. 

Forty-five  members  present. 

Bobert  W.  Andrews,  E.  G.  Waite,  Thomas  Adam,  and  Henry 
Michaels  were  elected  resident  members,  and  Joseph  A.  Donohoe 
life  member. 

Donations  to  the  Library :  De  la  Nature  et  Povrtraict  des  Pois- 
sons,  by  Pierre  Belon;  a  curious  old  work,  printed  in  1554 
by  Henry  Estienne ;  presented  by  Bev.  Albert  Williams.  Voy- 
age de  d^couvertes  de  I'Astrolabe,  twenty-two  parts  (text)  and 
five  folio  volumes  of  atlas  and  plates ;  also,  Voyage  autour  du 
Monde  sur  la  corvette  La  Bonite,  in  seventeen  parts  (text)  and 
three  folio  volumes  of  plates ;  the  latter  including  plates  of  the 
expeditions  of  the  frigates  Venus  and  Ocean.  The  above  valu- 
able addition  to  the  Library  is  made  by  a  "  Friend ''  of  the  Acad- 
emy through  Dr.  George  Hewston,  who  remarked  :  "  one  of  the 
difficulties  which  all  students  of  natural  history  have  to  en- 
counter on  this  coast  is  the  deficiency  of  works  of  reference. 
Having  stated  this  fact  to  a  fiiend,  whom  I  accidentally  met  in  a 
book  store,  he  with  his  accustomed  liberality,  which  onLj  equals  his- 
modesty,  at  once  responded  to  my  solicitation,  and  has  afforded  me- 
the  pleasure  of  donating  this  magnificent  set  of  voyages  to  the- 
library  of  this  institution ;  and  I  regret  that  he  has  placed  a  ban 
upon  my  announcing  Ins  name  to  the  Academy.  Hoping  that 
these  beautiful  drawings  will  add  to  the  advantages  of  our  institur 
tion  and  assist  the  student  of  nature  in  Ins  pursuits,  I  commit  them* 
to  your  care."  A  special  vote  of  thanks  was  unanimously  voted 
by  the  Academy,  and  Dr.  Hewston  was  requested  to  present  the 
same  to  the  donor. 

Donations  to  the  Museum :  Skull  (of  a  Kanaka  ?)  from  an  old 
battle  ground  on  Mauna  Loa,  S.  I.^  Five  specimens  (two  species) 
of  Crabs,  from  near  Shanghai,  China ;  presented  by  Henry  Ed- 
wards.   Jacket,  made  from  skins  of  the  entrails  of  seals,  from 
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Alaska ;  presented  by  B.  R.  Swan,  M.  D.  Fossil  Wood,  from  the 
^^  petrified  forest "  at  Calistoga ;  by  S.  A.  L.  Brannan.  Natural 
Sugar,  exuded  from  the  butt  of  a  fallen  sugar  pine  (P.  Lamberti'' 
and)  from  West  Pomt,  Calaveras  County ;  presented  by  Ira  H. 
Reed.  Quartz  crystal  in  Malachite,  from  Australia;  by  Rev. 
Albert  Williams.  Frontal  portion  of  Skull,  with  horns,  of  Bos 
(latifronaf^j  from  Alaska;  presented  by  the  Alaska  Commercial 
Company.  Minerals  and  Fossils,  fit)m  Colorado  Territory ;  by  F. 
W.  Van  Reynegom.  Fossil  cast,  from  near  Searsville,  San  Mateo 
County ;  presented  by  A.  G.  Walton.  Portion  of  Tusk  of  a 
species  of  UkphaSy  fix)m  Lat.  69  deg.  22  min. ;  Head  of  male 
Walrus  (with  skin,  for  mounting) ;  also,  Skin  of  a  small  dark  Seal ; 
Skull  of  female  Wahrus ;  specimens  of  Margarita,  and  the  oper- 
cula  of  Natica,  and  other  mollusks,  also,  a  Pebble  taken  from  the 
.  stomach  of  a  WaLrus ;  lice  (small  crustaceans)  from  Walrus ; 
specimen  of  Natica  (with  Hermit  Crab),  and  another  crustacean; 
Parasites  from  Cod-fish  caught  in  Ounimak  Pass,  Alaska  ;  sped- 
mens  of  TSinieatiss,  Nereis,  and  other  marine  forms,  taken  fit>m 
stomach  of  Wahus ;  specimen  of  Coal  from  Point  Belcher.  All  of 
the  above  collected  and  presented  by  Captain  T.  W.  Williams. 
Specimens  of  Pods  and  Seeds  of  (**  Monkey  Pods  ")  a  leguminous 
plant;  also.  Pods  oi Bombax  pentandrumy  the  cotton  tree  of  In- 
dia, from  Sandwich  Islands  ;  numerous  specimens  of  Seeds  of  eight 
species  of  plants;  Bark  of  "Paper  Mulberry,'*  from  which  the 
native  cloth  Kapa  is  made ;  portions  of  the  aerial  roots,  or  descend- 
ing stalks,  of  the  Banyan  Tree ;  small  greenish  Pebbles ;  speci- 
mens (fragments)  of  a  species  of  Seaworm  (Nereidce  ?),  called  by 
the  natives  "  Palolo,"  from  the  Navigator  Islands ;  Oil,  or  Fat, 
from  cocoa-nut  eating  Crab ;  also,  specimen  of  (Amber  ?)  Resin, 
thrown  up  by  the  sea,  from  the  Caroline  Islands ;  Gum  (of  a  tree), 
called  "  Tutui  '^ ;  also,  Lacto-resin,  and  Inspissated  Juice  of  a 
species  of  (Artocarpus)  Bread-fruit  Tree,  from  Hawaiian  Islands. 
All  the  above  collected  and  presented  by  W.  R.  Frink.  Capsules 
and  Seeds  of  a  species  of  Romneyia,  fix>m  Lower  California ;  col- 
lected and  presented  by  G.  W.  Dunn.  Specimens  of  Minerals, 
from  Cerro  Gordo,  Inyo  Couniy,  California;  fit>m  Carl  Rabe. 
Minerals  and  Fossils  (numerous  specimens),  from  the  Geysers  and 
vicinity,  Sonoma  County ;  also,  from  Penitentia  Creek,  Santa  Clara 


Digitized  by  VjOOQ IC 


ACADEMY  OF  SCIBNOBS.  179 

Connty ;  presented  by  C.  B.  Turrill.  Section  of  Baleen,  from 
the  Humpback  Whale,  Monterey,  California,  showing  the  arrange- 
ment of  the  plates  of  baleen.  (This  specimen,  which  is  unique, 
was  obtained  by  purchase.) 

Mr.  Steams  stated,  in  connection  with  the  valuable  contribution 
to  the  Academy's  Museum  made  by  Captain  Williams,  that  last 
spring  Professor  Davidson  solicited  the  Captain  to  make  a  collec- 
tion in  natural  history  for  the  Academy,  and  he  cheerfully  con- 
sented, and  had  brought  us  the  interesting  material  which  had  been 
presented  this  evening;  the  male  walrus  head  and  the  seal  are  pre- 
served in  salt,  and  are  now  stored  at  the  Coast  Survey  ofSce.  Cap- 
tain Williams  reports  the  season  as  having  been  a  very  open  one, 
and  unfavorable  for  collecting,  as  he  was  unable  to  obtain  a  single 
whale,  etc. 

He  went  as  high  as  latitude  72  deg.  15  min.,  and  could  have 
gone  much  further ;  and  several  of  the  whalers  were  as  far  east  as 
Smith's  Bay,  in  153  degrees  east,  and  could  have  gone  even  far- 
ther, had  they  not  been  afraid  of  the  ice  coming  down  and  cutting 
off  their  retreat. 

Mr.  Frink  stated  in  reference  to  the  *'  gum "  or  resin  of  the 
Bread-fruit  Tree,  presented  by  him,  that  it  is  obtained  by  cutting 
through  the  bark,  when  a  juice  runs  out,  of  the  color,  consistence 
and  taste  of  ordinary  milk ;  in  the  course  of  twenty-four  hours  it 
ferments,  and  the  gum  separates,  like  butter  in  the  churning  of 
cream ;  it  can  be  obtained  in  large  quantities  on  some  of  the  islands 
of  the  Pacific ;  it  is  used  by  the  natives  to  fill  the  seams  of  their 
canoes,  and  for  plasters  for  cuts,  sores,  etc.  For  the  latter  use  he 
had  found  it  exceedingly  valuable,  and  his  opinion  had  been  con- 
firmed by  the  few  surgeons  to  whom  he  had  ^ven  samples  for  ex- 
periment. It  is  soluble  in  several  fluids,  and  may  yet  come  into 
extensive  use  for  making  fabrics  water-proof. 

The  marine  worm,  '^  Palolo,"  which  he  had  presented,  is  seen 
floating  in  early  morning  in  certain  channels  near  Savai  and  Upolo, 
Navigator  Islands ;  it  is  seen  (as  it  is  stated)  on  only  two  days  in 
the  year ;  its  return  is  calculated  by  the  natives  with  astronomical 
{Nrecision ;  it  appears  in  great  abundance,  and  is  caught  only  before 
sunrise,  for  as  soon  as  the  sun  shines  it  disappears,  to  return  only 
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at  neap-tides  in  the  month  of  October  or  November.  It  is  esteemed 
by  the  natives  a  great  delicacy;  hence  "Palolo"  days  are  days 
of  festivity,  and  thousands  repair  to  the  channels  to  gather  it; 
it  is  of  all  colors,  and  the  surface  of  the  water  at  the  time  of  its 
occurrence  presents  the  most  gorgeous  hues.  Last  year  the 
"  Palolo"  days  were  the  23d  days  of  October  and  November. 

Mr.  Steams  remarked  that  the  specimens  were  too  imperfect  to 
determine  their  true  relations ;  the  fragments  appear  to  be  portions 
of  marine  worms  allied  to  the  NereidcBf  and  which  resemble  the 
terrestrial  myriapodSj  of  which  the  centipede  was  a  common  illus- 
tration. 

Mr.«  Steams,  referring  to  the  specimen  of  resin  (amber  ?)  firom 
the  Caroline  Islands,  which  had  been  given  to  the  Academy  by 
Mr.  Frink,  said  that  the  origin  of  Amber  had  caused  a  great  deal 
of  discussion ;  it  is  believed  to  be  the  fossilized  resin  of  species  of 
coniferous  trees,  allied  to  the  pines;  it  must  not  be  confounded 
with  ambar  or  ambra,  (Ambarum  griseum)  or  ambergris,  as  the 
latter  was  of  animal  origin,  being  the  product  of  the  sperm  whale, 
and  found  in  its  intestines ;  both  a-mrb-e-r  and  CHn^hcnr  are  some- 
times found  floating  in  the  sea ;  the  former  on  the  coast  of  Sam- 
land,  Prussia,  and  the  latter  in  parts  of  the  Pacific  Ocean. 

Notes  on  the  High  Sierra  south  of  Moimt  Whitney. 

BT  W.  ▲.  OOODTBAB. 

The  following  observations  relating  to  the  region  sonth  of  Moont  Wbitnef, 
and  traversed  by  the  Hockett  Trail,  between  the  Kern  Biver  and  the  eastern 
foot  of  the  Sierra  Nevada,  were  made  during  my  trip  with  Mr.  Belshaw  into 
the  moantains  last  Jaly,  when  we  climbed  the  snppoeed  Meant  Whitney,  and 
discovered  the  mistake  respecting  it. 

It  is  well  known  that  at  about  the  head  waters  of  King^s  Biver,  the  snmmit 
of  the  Sierra  Kevada  forks  into  two  great  bidobs  of  nearly  equal  height  and 
grandeur,  which  then  extend  far  south-east  toward  Walker's  Pass,  though  grad- 
nally  diminishing  in  altitude  after  passing  the  summits  of  Mount  Whitney  and 
Eaweab  Peak. 

For  a  long  distance  the  crests  of  these  two  ridges  vary  from  ten  to  fifteen 
miles  apart,  and  are  separated  from  each  other  by  the  tremendous  caiion  ot 
the  Kern  Biver,  which  lies  between. 

The  culminating  points  of  the  eastern  ridge  are  the  Kearsarge  Mountdn, 
Mount  Tyndall,  Mount  Williamson,  Mount  Whitney,  the  peak  which  has  been 
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mistaken  for  Moant  Whitnej,  and  a  few  other  annamed  peaks.  Those  of  the 
western  ridge  are  Moant  King,  Mount  Gardner,  Mount  Brewer,  Eaweah 
Peak,  etc 

The  Hockett  Trail  crosses  the  summit  of  the  eastern  ridge  at  an  altitude  of 
probably  a  little  over  11,000  feet,  at  a  point  nearly  opposite  the  centre  of 
Owen's  Lake,  and  a  few  miles  south-east  of  the  peak  which  has  been  mistaken 
for  Mount  Whitney. 

We  followed  this  trail  to  the  locality  known  as  Soda  Springs,  upon  the  main 
Kern  Biver,  which  hers  flows  at  an  altitude  of  between  6000  and  7000  feet 
above  the -sea. 

Throughout  this  seiition  of  the  country,  the  mountains,  so  far  as  seen,  consist 
entirely  of  granitic  rock,  with  the  exception  of  a  single,  isolated  and  somewhat 
remarkable  cluster  of  volcanic  outbursts,  at  an  altitude  of  about  9000  feet 
above  the  sea.  This  cluster  consists  of  four  crater  cones  of  moderate  size,  rest- 
ing on  the  granite,  and  one  basaltic  lavarflow  of  considerable  magnitude.  The 
first  of  these  outbursts  seen  in  following  the  trail  from  Lone  Pine,  is  some  five 
or  six  miles  east  of  the  Eern  River,  and  its  altitude  is  probably  a  little  over 
9000  feet  It  forms  the  whole  western  half  of  a  hill  some  300  or  400  feet  high, 
and  reaches  to  its  summit ;  while  the  whole  eastern  half  of  the  same  hill  is 
naked,  solid  granite.  This  outbreak  seems  to  be  small  and  local,  being  appar- 
ently but  a  few  hundred  yards  in  extent  in  any  direction  ;  its  length  north  and 
south,  however,  being  considerably  greater  than  its  breadth  east  and  west.  Its 
situation  on  the  hillside  is  peculiar.  It  appears  as  if  a  short  fissure  had  opened 
here  in  a  northerly  and  southerly  direction  along  the  western  slope  of  this  hill, 
pretty  well  up  toward  its  summit,  and  just  enough  material  been  ejected  through 
it  to  cover  the  whole  western  half  of  the  hill,  without,  however,  sufficient  explos-  ' 
ive  force  to  scatter  it  much  in  any  direction. 

About  a  mile  to  the  south  of  this  hill  are  two  twin  crater  cones,  which  I  did 
not  visit,  standing  clone  together,  and  nearly  equal  in  height. 

Following  along  the  trail,  we  find  at  the  distance  of  about  a  mile  westerly 
from  the  first  hill  mentioned  above  another  crater  cone,  some  400  or  500  feet 
in  height,  and  perfect  in  form  except  that  a  breach  has  been  made  in  its  north- 
east side  and  deepened  nearly  to  its  base.  From  the  immediate  vicinity  of  the 
base  of  this  cone  a  lava  stream  has  issued  and  flowed  for  some  four  or  five  miles 
in  a  nearly  true  west  course,  following  the  valley  of  a  pre-existing  creek  to  the 
main  Kern  River,  where  it  now  ends  in  a  bluff  facing  the  river,  but  high  above 
its  bed. 

Appearances  indicate  that  in  this  case  the  lava  stream  issued  first,  |ind  that 
after  it  had  ceased  to  flow,  the  cinder  cone  was  piled  up  over  it  at  the  point 
of  ejection,  the  completion  of  the  cone  finishing  the  eruption. 

The  valley  followed  by  the  fiow  was  rather  broad,  and  the  quantity  of  lava 
was  large,  filling  the  bottom  of  the  valley,  spreading  out  in  places  to  half  or 
three  quarters  of  a  mile  in  breadth,  and  varying  in  depth  from  a  few  feet  to 
two  or  three  hundred  feet  at  different  points.  The  valley  had  a  rapid  fall  to- 
ward the  Eern  River,  and  the  bluff,  which  now  forms  the  end  of  the  flow,  is 
1500  feet  or  more  below  the  point  of  issue. 
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This  ernptioD  is  of  very  recent  geolo^cal  age,  far  sabseqnent  in  date  to  the 
great  volcanic  period  which  covered  the  northern  Sierra  with  sach  vast  qaantitieB 
of  eruptive  matter ;  for,  throughout  the  central  counties  of  the  State,  this  period 
was  substantially  closed  before  the  excavation  of  the  modern  cailons  began ; 
while  this  eruption  occurred  very  late  in  the  history  of  the  formation  of  these 
canons.  Yet,  If  we  could  determine  the  years  that  have  passed,  we  should  find 
it  old  enough  as  compared  with  the  life  of  a  man  ;  for  since  it  happened,  the 
little  stream  whose  bed  it  followed  has  not  only  cut  through  it  here  and  there, 
but  near  its  mouth  has  eaten  its  way  two  or  three  hundred  feet  deeper  than 
before  into  the  solid  granite  under  it.  How  far  down  the  cailon  of  the  Kern 
River  itself  the  flow  may  have  originally  extended  it  is  impossible  to  tell ;  for 
the  river,  in  deepening  its  own  caiion,  has  here  swept  it  all  away. 

For  a  considerable  portion  of  the  way  where  the  bottom  of  the  lava  is  now 
exposed,  it  rests  upon  heavy  masses  of  calcareous  tufa,  previously  deposited  by 
mineral  springs ;  and  I  noted,  as  an  interesting  fact  which  I  do  not  pretend  to 
explain,  that  at  a  point  where  I  examined  the  tufa,  in  immediate  contact  with 
the  overlying  solid  lava,  I  could  detect  no  physical  change  in  it,  such  as  might 
have  been  expected  from  the  heat  to  which  it  must  have  been  exposed  ;  bat  it 
appeared  just  like  the  same  tufa  in  other  places  where  the  lava  had  not  touched 
it  Neither  shall  I  attempt  to  answer  the  puzzling  question,  why  this  little 
cluster  of  volcanic  outbreaks  should  occur  away  up  here,  in  the  heart  of  the 
solid  granite  range,  9000  feet  above  the  spa,  and  with  nothing  else  volcanic,  so 
far  as  I  know,  within  less  than  thirty  or  forty  miles  of  it  in  any  direction.  I 
only  note  the  fact. 

Another  point  of  some  interest  is  the  fact  that,  though  I  hunted  for  them,  I 
found  no  glacial  scratches,  nor  any  other  evidence  of  the  former  existence  of  gla- 
ciers anywhere  in  this  portion  of  the  mountains ;  not  even  on  the  peak  which  has 
been  mistaken  for  Mount  Whitney,  and  which  is  over  14,000  feet  high ;  nor  on 
the  top  or  sides  of  another  peak  which  I  climbed  in  the  western  summit,  four  or 
five  miles  northwest  of  Soda  Springs,  and  which  cannot  be  much  less  than 
12,000  feet  high  ;  nor  in  the  cafion  of  the  Kern  River — which  I  followed  for  four 
or  five  miles — nor  anywhere  I  went,  did  I  find  any  traces  of  glaciers.  This  is 
certainly  somewhat  remarkable,  when  we  consider  the  fact  that  the  mountains 
only  twenty  miles  to  the  north,  though  no  higher  than  some  of  these,  are,  ac- 
cording to  all  accounts,  full  of  glacial  markings.  It  is  true  that  much  of  the 
granite  in  the  region  where  I  traveled  is  comparatively  soft,  and  diAutegrates 
rapidly  from  weathering ;  but  this  is  by  no  means  the  case  with  all  of  it,  and 
much  of  it  is  as  hard,  and  as  well  adapted  to  preserve  such  markings,  as  any  in 
the  Sierra.  The  fact,  therefore,  of  their  general  if  not  total  absence  from  this 
region  certainly  means  something.  It  does  not,  of  course,  prove  that  glaciers 
have  never  existed  here,  nor  that  they  may  not  have  existed  here  for  a  very  long 
time ;  but  it  does  argue  that  if  they  have,  then,  owing  to  some  cause  not  yet 
explained,  they  disappeared  from  this  region  long  before  they  did  from  the 
mountains  a  few  miles  further  north. 

The  general  character  and  appearance  of  that  noblest  portion  of  the  Sierra, 
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a  few  miles  to  the  Dorth*of  the  peaks  I  climbed,  have  been  already  described  in 
the  Q^ological  Survey  Report  and  elsewhere ;  but  do  words  can  convey  an 
adequate  idea  of  its  wild  and  majestic  grandeur.  It  must  be  seen  in  order  to  be 
understood.  I  will  only  add,  that  its  topography  has  never  yet  been  worked  up 
with  anything  like  the  accuracy  of  detail  which  is  desirable  for  California's 
sublimest  peaks,  and  it  would  be  well  if  the  Geological  Survey  had  the  means 
to  send  a  party  to  spend  a  whole  summer  there,  to  do  it. 

In  behalf  of  Mr.  Edwards,  who  was  absent,  Mr.  Steams  submit- 
ted the  following : 

Faoiflo  Coast  Lepidoptara.— No  8.  Notes  on  some  Zygcsnidsd 
and  BombyoidsB  of  Oregon  and  British  Columbia;  with 
descriptions  of  New  Species. 

BY  BBNR7   EDWARDS. 

I  have  brought  together  the  following  notes  on  species  observed  during  a 
recent  tour  through  Oregos,  Washington  Territory,  and  Vancouver  Island,  in 
the  hope  tha4they  may  prove  interesting  as  regards  the  geographic  range  of  the 
insects  observed ;  while  the  new  species  described — which  were  collected  during 
a  somewhat  hurried  trip,  and  under  many  unfavorable  circumstances — will  serve 
to  show  the  richness  of  the  region  traversed,  and  probably  to  call  the  attention 
of  entomologists  therein  to  a  closer  investigation  of  the  many  beautiful  forms  by 
which  they  are  surrounded. 

Fam.  ZYGCENIDiE. 

Aliffria  ScuramenU.    Grote. 

A  fine  specimen  of  this  insect  was  taken  by  me  at  the  Dalles,  Oregon,  in 
July,  and  another  by  Mr.  G.  R.  Crotch  at  Lake  Quesnelle,  B.  C,  in  August ; 
60  that  it  appears  to  have  a  far  wider  range  than  has  hitherto  been  ascribed  to 
it.  I  may  add,  that  I  again  observed  the  habit  cited  by  Mr.  Stretch,  in  his 
**  BombycidjB  of  North  America,"  of  feigning  death  when  captured.  My 
present  specimen  had  flown  through  an  open  door  of  a  house  in  the  town  (no 
doubt  attracted  by  some  flowers  in  the  window)  and  was  found  by  me  resting 
against  the  wall.  Having  no  net  with  me,  I  placed  a  large  pill-box  under  it, 
intending  to  shut  it  in ;  but,  to  my  astonishment,  before  I  could  get  the  lid  of 
the  box  above  it,  the  insect  fell  backward  into  its  prison,  and  lay  as  if  dead 
until  I  reached  my  hotel,  a  distance  of  some  three  hundred  yards.  This  habit  is 
the  more  remarkable,  as  the  other  species  of  the  genus  are  remarkably  restless  in- 
sects, taking  flight  at  the  smallest  noise  or  other  disturbing  cause. 

Alypia  RidingsiL    Grote. 

Pour  specimens  taken  near  Cariboo,  B.  C,  in  May,  by  Mr.  Crowley,  who 
told  me  that  it  was  quite  common  in  that  locality. 
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AlypiOj  sp. 

In  a  small  collection  made  by  Mr.  Crowley,  in  British  Colombia,  I  noticed  a 
very  remarkable  new  species  of  Alypia,  in  which  the  hind  wings  were  neariy 
wholly  yellowish  white,  with  very  long  fringes.  The  specimen  was  unset,  and 
the  case  sealed  ap,  so  that  I  could  not  obtain  access  to  it  for  the  purpose  of 
description. 

Scepsis  McUthetci,  n.  sp. 

$ .  Head  dull  black.  Tongae  chestnut  brown.  Palpi  dall  yellow,  blade 
at  their  tips.  Antennae  bluish  black,  much  longer  than  those  of  S.  ftdvicoUiSt 
with  the  pectinations  larger  and  more  distinct.  Prothorax  yellow,  differiog*  io 
tint  in  dififerent  individuals,  and  apparently  fading  with  the  age  of  the  specimen. 
Thorax  and  patagia  smoky  drab,  with  a  slight  blackish  tint  in  front.  Abdomeo 
blaish  black  above  and  below.  Legs  bluish  black.  Anterior  wings  perfectly 
opaque  in  fresh  specimens,  smoky  drab,  with  a  slight  golden  reflection.  The 
costa  is  a  very  little  paler,  and  the  whole  of  the  nervures  are  blackish,  distinctly 
marked.  Posterior  wings,  bluish  black,  with  a  broad  longitudinal  hyaline  patch 
extending,  in  most  specimens,  through  the  whole  extent  of  the  wing,  and  eTen 
passing  through  the  margin. 

$ .  Same  as  the  $ ,  but  with  the  pectinations  of  the  antennae  more  simple, 
and  the  abdomen  more  robust. 

Expanse  of  wings,  1.60  inch.    Length  of  body,  0.55  inch. 

Yancouver  Island.    August.    Common. 

The  pale  color  of  the  upper  wings,  the  length  of  the  antennae,  and  the  more 
extended  hyaline  patch  of  the  posterior  wings,  as  well  as  the  larger  size  of  the 
entire  insect,  will  serve  to  distinguish  this  species  from  Scep.fulvicollis. 

It  was  taken  in  some  abundance  at  Skinner's  Bottom,  near  Victoria,  by  my- 
self and  my  friend,  Mr.  Gervase  Mathew,  of  H.  M.  S.  Repulse,  to  whom  I  have 
great  pleasure  in  dedicating  it  Its  habitat  was  the  side  of  a  lagoon  overgrown 
with  rashes.  When  disturbed,  it  flew  slowly  for  a  short  distance,  alighting  again 
on  the  stems. of  the  reeds,  and  was  by  no  means  difficult  of  capture.  In  this 
respect  it  differs  exceedingly  from  S.fulvicollis,  as  that  species,  so  far  as  my  ex- 
perience goes,  has  a  rapid  and  continuous  flight 

Fam.  NYCTEOLIDuE.    H.  S. 

SarrUhripa  Columbiana^  n.  sp. 

Head  dull  white  beneath,  pale  sea  green  above.  Palpi  dull  white.  Eyes 
brownish  black.  Antennae  brownish  beneath,  greenish  white  above.  Feet 
wholly  greenish  white.  Thorax  pale  sea  green,  with  throe  black  spots  placed 
triangularly  in  frpnt,  and  a  large  black  blotch  (in  the  center  of  which  is  a  gray- 
ish green  space)  at  the  base.  Prothorax  velvety  black,  narrowly  edged  behind 
with  sea  green.  Patagia  sea  green,  blotched  with  white,  with  a  doable  black 
line  posteriorly.    Abdomen  smoky  white,  concoloroas  with  the  posterior  wings. 
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Anterior  wings  pale  sea  green,  indistinctly  blotched  with  white  toward  the 
middle  of  the  costa  and  Ihe  posterior  margin.  The  Telvety  black  markings, 
which  give  so  beauiifal  an  appearance  to  this  insect,  are  very  variable  in  their 
intensity  ;  but  the  following  may  be  regarded  as  their  normal  form.  Central 
foscia  much  waved  posteriorly,  in  its  middle  approaching  the  disc,  and  inNosing 
a  clouded  patch  near  the  costa,  which  surrounds  a  deep  black  discal  spot.  An- 
teriorly, the  central  fascia  is  only  slightly  waved,  very  distinct  on  the  outer 
edge,  bat  shading  to  a  black  cloud  on  the  inner  margin.  At  the  base  of  the 
wing  are  four  more  or  less  waved  black  lines,  the  two  broad  ones  being  most 
distinct,  and  the  others  broken  up  into  irr^ular  patches.  Near  the  posterior 
margin  is  a  notched  line  of  black,  which  joins  the  central  fascia  on  the  interior 
margin,  and  on  tfie  posterior  margin  itself,  is  a  row  of  nine  minute  angular 
patches,  also  velvety  black.    Fringe  gray,  mottled  with  sea  green. 

Posterior  wings,  smoky  white,  doaded  toward  the  outer  margin,  which  has 
occasionally  some  faint  black  lines  at  the  base  of  the  fringe.  Fringe  smoky 
white. 

Expanse  of  wing,  1.10  inch.    Length  of  body,  0.40  inch. 

The  $  is  a  little  larger  than  the  ^ ,  bat  is  in  every  other  respect  quite 
similar. 

Victoria,  Y.  L,  at  rest  on  palings.    August.    Not  rare. 

I  at  first  thought  that  this  insect  might  be  one  of  the  numerous  varieties  of 
the  European  8.  Revayana,  but  a  comparison  has  convinced  me  that  tbey  are 
distinct.  The  present  species  may  be  known  by  its  beautiful  pale  but  rich  sea 
g^reen  color,  by  the  distribution  of  the  markings  of  the  thorax,  and  by  the 
greater  width  and  more  rounded  apices  of  the  fore  wings.  It  does  not  appear  to 
be  rare,  though  its  habit  of  sitting  in  close  proximity  to  lichens  resembling  it 
in  color  renders  it  liable  to  be  overlooked. 

Fam.  LITHOSID^.    H.  S. 
Lithosia  Candida^  n.  sp. 

Head  and  thorax  silvery  drab.  Antennae  and  palpi  chestnut  brown,  whitish 
at  base.  Eyes  large,  blacky  with  white  reticulations.  Abdomen  silvery 
white,  above  and  below.  Feet  smoky.  Anterior  wings  clear  silvery  white, 
with  a  very  faint  yellowish  tinge  on  the  costa.  Posteriors  dull  creamy  white, 
slightly  smoky  toward  their  costal  margins. 

Under  side,  with  the  whole  of  the  anterior  wings  and  the  costal  margins  of 
posteriors,  smoky.    Fringes  white  throughout. 

Expanse  of  wings,  1.45  inch.    Length  of  body,  0.55  inch. 

This  beautiful  species  was  taken  by  me  at  a  gas-lamp,  in  Yiotoria,  Y.  I.,  in 
August  It  is  abundantly  distinct  from  any  North  American  species  known 
to  me. 

Clemeniia  irroratOj  n.  sp.    . 

Head,  thorax,  patagia,  and  abdomen,  chalky  white,  with  a  few  grayish  brown 
hairs.    Antenn®  white,  brownish  at  their  tip.    Palpi  yellowish  brown  at  base, 
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blaok  at  their  tips.  Anterior  tarsi  with  blackish  patches,  remainder  of  feet  and 
legs  chalky  white.  Anterior  wings  cream  white,  covered  over  the  entire  sorfaoe 
with  black  irrorations.  Along  the  costa  are  six  well-d^ned  sob-triangalar 
patches,  brownish  black,  almost  eqoidistant,  the  basal  one  being  the  aaaallest. 
On  the  posterior  margin  are  also  seven  eqaal  brownish  spots,  the  apical  and 
middle  one  of  which  extend  into  the  white  fringe.  At  the  base  are  two  indis- 
tinctly waved  lines  of  brownish  black,  two  others  near  the  middle  extendi og  froa 
the  costa  to  the  median  nerve,  a  brownish  discal  patch,  and  some  iiwegolar 
brownish  blotches,  toward  the  apex  and  posterior  margin.  On  the  first  dorsal 
nerve  are  three  small  brownish  spots.  Posterior  wings  smoky  white  ;  friiigeB 
white,  blotched  with  brown  on  the  anterior  angle. 

Under  side.  Anterior  wings  smoky,  darkest  toward  the  costa^  with  some  fawn- 
colored  blotches  toward  the  apex. 

Posteriors  smoky  white,  with  a  tnft  of  ihwn-colored  hairs  on  the  aoterior 
margin,  and  a  small  clouded  discal  spot.  Margins  of  both  wings  with  an  inter- 
rupted black  line. 

Expanse  of  wings,  0.85  inch.    Length  of  body,  0.25  inch. 

Victoria,  V.  I. 

Taken  at  rest  on  trunks  of  pine  trees,  by  myself  and  Mr.  G.  B.  Orotch,  in  Au- 
gust. This  is  now  the  third  species  known  of  this  interesting  genus.  Clemensia 
albatat  Pack,  is  somewhat  common  in  the  Atlantic  States.  C.  wnbrata.  Pack, 
is  known  only  through  a  unique  specimen  taken  by  myself  at  Congress  Springs, 
Santa  Clara  County,  which  was,  unfortunately,  destroyed  in  its  passage  through 
the  poet  from  Br.  Packard's  hands  to  mme.  Luckily,  however,  an  excellent 
drawing  of  it  was  obtained  by  Mr.  B.  H.  Stretch,  which  has  appeared  in  hiB 
**  Bombycidse  of  North  America,"  and  will  s^rve  to  keep  the  species  in  remem- 
brance until  its  capture  can  be  again  recorded.  Our  Coast  will  probably  ibr> 
nish  other  species,  which  may  be  sought  for  in  pine  woods,  sitting  on  the  trunks 
of  trees  during  the  day. 

Fam.  ABCTHDuE.    H.  Sch. 

EpUallia  virginalis.    Bdv. 

Apparently  abundant  in  Oregon  and  Vancouver  Island.  I  saw  many  speci- 
mens in  the  collections  of  Mr.  Cox  and  Mr.  Harvey,  of  Victoria,  and  took  a 
few  fine  specimens  in  Portland,  Oregon,  in  July,  when  it  flew  in  some  numbers 
about  the  streets  of  the  city. 

Epicallia  guttata.    G^and  B. 

This  form,  which,  according  to  the  observations  of  Mr.  Stretch  and  myself, 
can  only  be  regarded  as  an  extreme  variety  of  E.  virginaliSt  was  taken  by  me 
in  both  the  above  localities,  equally  common  with  the  typical  form,  and  mani- 
festing precisely  the  same  habits. 

Leptarctia,   Stretch. 
I  saw  three  distinct  varieties  of  this  genus  in  the  small  collection  of  Mr 
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Harvey,  of  Yictoria ;  bat  I  am  unable  to  say  to  what  species  they  belong,  as  I 
coald  not  obtiiin  them  for  comparison. 

Arctia  Americana,    Harr. 

Daring  my  stay  in  Yictoria,  I  took  foar  specimens  of  this  beaatifal  insect, 
and  examined  five  others,  all  of  which  were  distingaished  by  the  white  margins 
of  the  protborax  and  pata^a,  and  by  the  absence  of  black  ^ots  on  the  sides  of 
the  abdomen. 

Arctia  cKhaia.    Bdv. 

Rather  common  in  Portland,  Oregon ;  coming  freely  to  lig^t,  and  not  nnfre- 
qaently  foand  at  rest  on  walls  and  palings. 

Arctia,  sp. 

A  very  beaotifal  species  of  this  genns— in  which  the  male  has  stone-colored 
markings  to  the  hind  wings,  like  A,  Quenseliif  and  the  female  bright  orange 
patches— is  not  uncommon  in  May,  in  Yictoria ;  but  I  could  not  obtain  a  speci- 
men for  description. 

Other  Arctias  will  probably  be  fo^nd  in  the  regions  treated  of ;  one  exquisite 
species  recently  described  by  Mr.  Stretch  as  A.  superha,  having  been  taken  at  Es- 
quimau, Y.  L,  by  Dr.  Bremner,  of  H.  M.  Q,  Zealous,  and  by  him  kindly 
presented  to  me. 

Leucartia  aaraa.    Pack. 
Seven  specimens  taken  at  gas-lamps,  in  July,  at  the  Dalles,  Oregon. 

Pyrrkarctia  Isabdla,    Pack. 

A  fine  ^,  in  no  respect  differing  from  my  specimens  from  the  Atlantic  States, 
taken  at  Portland,  Oregon,  in  July. 

SpUvosoma  virginica.    Walk. 

Eleven  specimens,  at  Portland,  Or^on,  in  July,  presenting  very  slight  varia- 
tions among  themselves  in  the  number  and  size  of  the  black  spots. 

Hyphantria  textor,    Harr. 
Two  f  taken  on  the  wing  at  Portland,  Or^on,  in  July. 

Halesidota  Agassizii.    Pack. 

I  found  two  specimens  of  the  larva  feeding,  as  usual,  upon  willows ;  and  saw 
in  a  small  collection,  in  Yictoria,  two  examples  of  the  perfect  insect 

Halesidota  argentata.    Pack. 

Two  fine  g  of  this  beautiful  species  were  taken  in  the  streets  of  Yictoria 
daring  my  stay. 
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Antaretr'a  punctata.    Pack. 

Not  rare  in  Oregon.  I  saw  several  specimens,  of  as  many  varieties,  in  a 
small  collection  belonging  to  Mr.  0.  Johnson,  of  Portland. 

Phragmatobia,  sp. 

A  specimen  in  the  collection  of  Mr.  Ooz,  of  Victoria,  certainly  in  no  respects 
different  from  the  Eoropean  P.fuliginosa. 

Fam.  EPIAUD^.    H.  Sch. 

Epialus  modestui.    Hy.  Edw. 

A  specimen  taken  by  Mr.  G.  R.  Crotch,  near  Gold  Stream,  Y.  I.,  and  by  him 
kindly  added  to  my  collection. 

Fam.  LIPARID^.    Bdv. 

Orgyia  badia,  n.  sp. 

Egg-  Ovate,  flattened  at  the  npper  end,  chalky  white,  with  dark  spot  at  the 
apex ;  attached  in  large  masses,  and  sarronnded  by  the  hairs  from  the  body  of 
the  mother. 

LcBTva,  $,  Deep  velvety  black,  with  a  double  dorsal  yellowish  stripe  on 
the  three  posterior  segments.  From  the  head  spring  two  black  plamose  series 
of  hairs,  and  one  of  the  same  description  form  the  posterior  segment.  On  the 
dorsal  region  are  four  shorter  plames  of  hairs,  dark  buff,  shaded  with  broira, 
and  behind  these  are  two  naked  scarlet  tubercles.  The  rest  of  the  body  is  cov- 
ered with  long  yellow  spines  on  the  sides  of  the  dorsal  plumes,  sprlugiog  from 
scarlet  tubercles,  and  near  the  lateral  region  are  four  yellow  tubercles,  below 
which  is  a  slightly  waved  interrupted  stripe  of  bright  yellow.  Head  black, 
shining.    Under  side  smoky.    Feet  and  prolegs  yellow. 

Same  as  the  ^,  but  larger,  and  with  the  plumose  tufts  much  shorter. 

Food  plant,  Rvbus  of  various  species.  Fully  fed  in  the  early  part  of  August, 
spun  their  web  from  the  4th  to  11th,  and  the  perfect  insects  emerged  from  the 
18th  to  30th. 

Imago.  $.  Head,  thorax,  palpi,  and  antennae  chestnut  brown.  Abdomen 
with  a  blackish  tinge.  Feet  and  legs  fawn  color,  the  anterior  tarsi  banded 
with  brown. 

Anterior  wings  rich  deep  chestnut,  with  a  rather  broad  band  of  pale  yellow- 
ish brown  crossing  them  near  the  middle,  attaining  its  greatest  width  ante- 
riorly. Near  the  posterior  angle  is  a  well  defined  clear  white  spot  Fringes 
dark  brown.  Posterior  wings  rich  chestnut,  a  little  paler  towards  the  base. 
Fringes  bright  chestnut  Underside  entirely  rich  chestnut  brown,  with  a 
darker  blotch  toward  the  anterior  margins. 

Expanse  of  wings,  1.30  inch.    Length  of  body,  0.50  inch. 

$ .    Entirely  light  drab.    Wings  mdimentary.    Tarsi  pitchy. 

Length  of  body,  0.60  inch. 
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Victoria,  Y.  I.  Qaite  common  aboat  the  streets  of  the  city,  where  it  ap- 
pears to  take  the  place  of  O.  antiqua  of  Europe. 

Fam.  BOMBYOID^.    Bdv. 
Clisiocampa.    Cnrtis. 

I  obtaioed  fear  species  of  this  genos ;  three  from  Or^oo,  and  one  from  Yan- 
coaver  Island,  all  of  which  appear  to  me  to  di£fer  from  oar  California  species. 
A  monograph  of  the  group  is  much  needed. 

Fam.  SATURNID^.    Bdv. 
Ttiea  polypkemus.    Hbn. 

Apparently  not  rare  in  Yancouver  Island.  I  detected  some  seven  or  eight 
Bpecimens  in  the  small  collections  of  Messrs.  Goz  and  Harvey.  This  insect, 
though  one  of  our  Pacific  Ooast  varieties,  has  nevertheless  a  wide  range.  I 
bave  seen  specimens  from  Victoria,  northern  and  middle  California,  San  Di^go, 
Gape  St.  Lucas,  and  San  Bias,  Mexico. 

Pseudokazis  eglanUrinti.    Bdv. 

Bare  in  Vancouver  Island,  abundant  on  the  main  land  near  New  Westmin- 
ster, and  not  rare  at  Portland,  Oregon. 

Fam.  DREPANUUDJE.    Bdv. 

Drepema  Hculifer,    Pack. 

Two  specimens,  ^,  $,  iu  all  respects  agreeing  with  the  California  form  des- 
cribed under  the  above  name  by  Dr.  Packard,  were  taken  by  Mr.  Crotch  in 
Vancouver  Island. 

Fam.  NOTODONTID^. 

Lacinia  expulUix.    Grote. 

One  specimen  exactly  agreeing  with  those  sent  me  by  Mr.  Graef,  and  taken 
by  that  gentleman  in  New  Jersey,  was  obtained  by  Mr.  Crotch  near  Cariboo, 
B.C. 

Fam.  CYMATOPHORIDJS.    H.  Sch. 

Thyalira  derasa.    Brd. 

Some  time  since,  Dr.  Behr  gave  me  a  specimen  of  this  insect  from  Alaska, 
and  I  myself  took  a  solitary  example  in  the  streets  of  Victoria.  Our  specimens 
are  rather  smaller  than  those  in  my  cabinet  from  Europe,  and  have  a  more  rosy 
tint  on  the  upper  wings ;  but  the  diflference  is  not  sufficient  even  to  hint  at  the 
existence  of  a  second  species. 

Cymatophora  improvisa,  n.  sp. 

Head  gray  with  a  rosy  tinge,  palpi  short,  dark  brown,  black  at  their  tipe. 
Antenns  light  chestnut  brown,  whitish  above.    Tibie  and  tarsi  light  brown, 
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bftnded  with  black,  with  a  rosy  hne  at  their  base.  Thorax  and  protiiorax  vel- 
vety black.    Patagia  gray.    Abdomen  olive  gray  above  and  below,  tip  roey. 

Anterior  wings  rich  olive  brown,  with  a  yellowish-green  blotch  at  Uie  base, 
and  an  oblong  one  at  the  apex,  which  latter  rests  on  a  narrow  waved  line  of  the 
same  color  running  to  the  interior  margin.  Central  fascia  smoky  gray,  broad- 
est toward  the  costa,  and  mach  notched  anteriorly,  the  brown  spaces  on  each 
side  being  traversed  by  several  indistinct  waved  black  lines.  On  the  coeta 
toward  the  apex  are  some  minute  rosy  streaks  directed  toward  the  center  of  the 
wing.  Posterior  margins  with  a  row  of  velvety  black,  Innate  marks.  Fringes 
rosy  gray.  Posterior  wiogs  very  glossy,  with  a  rosy  hne,  and  a  row  of  indis- 
tinct Innate  black  marks  along  the  margin.  Fringes  rosy  gray.  Under  side 
dall  smoky  gray,  darker  toward  the  margins,  with  a  waved  brown  line  across 
the  middle  of  the  lower  wings. 

Expanse  of  wings,  1.60  inch.    Length  of  body,  0.65  inch. 

From  chrysalis  fonnd  under  a  log  at  Cascades,  W.  T.,  in  July.  The  moA 
emerged  in  September.  The  chrysalis  was  a  bright  chestnut  brown,  enclosed 
in  a  thin  web,  with  which  a  large  number  of  particles  of  sand  had  been  in- 
corporated. 

LIST  OF  K1EW  SFBCIBS. 

Scepsis  Mathewit " Vancouver  Island. 

Sarrothripa  columhianaj Vancouver  Island. 

Litkosia  Candida,, . . . , • . . .  ^ Vancouver  Island. 

Clemensia  irrorcUaf Vancouver  Island. 

Orgyia  badia, Vancouver  Island. 

Cymatophora  improvisa, Washington  Territory. 

Mr.  DameroQ  made  a  few  remarks  on  Fish  culture,  and  the  ora 
and  young  of  Salmon. 

The  Secretary  read  the  minutes  of  the  meeting  of  the  Trustees 
relating  to  their  action  in  accepting  the  deed  of  James  lick  (of 
date  October  8d,  1873),  which  deed  was  read  m  full  at  said  meet- 
ing; the  Secretary  then  read  to  the  Academy  the  following  deed : 

This  Indenture,  made  and  entered  into  this,  the  third  day  of  October,  A.  D., 
one  thousand  eight  hundred  and  seventy-three,  between  James  Lick,  of  the 
County  of  Santa  Clara,  State  of  California,  party  of  the  first  part,  and  the 
"  California  Academy  of  Sciences,''  a  corporation  formed  and  existing  under 
the  laws  of  the  State  of  California,  and  having  its  principal  place  of  business 
at  the  City  and  County  of  San  Francisco,  the  party  of  the  second  part 

Witnesseth  :  Whereas,  said  party  of  the  first  part,  heretofore  executed  and 
delivered  to  the  party  of  the  second  part,  a  certain  deed,  dated  on  the  fifteenth 
day  of  February,  A.  D.,  1873,  which  said  deed  was  duly  recorded  in  the  office 
of  the  County  Recorder,  of  the  City  and  County  of  San  Francisco,  on  the 
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twentieth  day  of  Febraary,  A.  D.,  1873,  in  Liber  six  haodred  and  ninety-fiix 
of  deeds,  on  page  three  hnodred  and  sixty-foar,  which  said  deed  conveyed  the 
following  described  piece  or  parcel  of  land,  situated  in  said  City  and  County  of 
San  Francisco,  State  aforesaid,  circumscribed  by  a  line  commencing  at  a  point 
on  the  southeasterly  line  of  Marlcet  Street,  distant  one  hundred  and  nioety-flye 
leet  southwestward  from  the  southwesterly  comer  of  Market  and  Fourth 
Streets,  and  running  thence  southeasterly,  and  parallel  with  said  Fourth  Street, 
one  hundred  and  ninety-five  feet ;  thence  southwesterly,  at  an  angle  of  forty-five 
degrees,  to  a  point  two  hundred  and  seventy-five  feet  from  said  southeasterly 
line  of  Market  Street,  which  last  mentioned  point  constitutes  the  southwesterly 
comer  of  the  hundred-vara  lot  herdnafter  mentioned :  thence  northwesterly, 
and  parallel  with  said  Fourth  Street,  two  hundred  and  seventy-five  feet  to  said 
southeasterly  line  of  Market  Street ;  thence  northesterly,  and  along  said  last 
mentioned  line  of  Market  Street,  eighty  feet  to  the  point  of  commencement,  said 
parcel  of  land  being  a  portion  of  that  certain  lot  of  land  laid  down,  and  com- 
monly known  upon  the  official  map  of  said  City  of  San  Francisco,  as  hundred- 
vara  lot  number  one  hundred  and  twenty-six. 

Now,  therefore,  in  consideration  of  the  premises,  and  of  the  respect  and  est^m 
said  party  of  the  first  part  has,  and  bears  to  the  said  party  of  the  second  part,  and 
the  desire  of  the  said  party  of  the  first  part  to  further  promote  the  prosperity  of  the 
party  of  the  second  part,  and  for  the  benefit  of  the  sciences  in  general,  and  in 
order  to  relieve  the  said  party  of  the  second  part  from  all  the  terms,  ^ovisos 
and  conditions  contained  in  the  said  deed,  and  of  all  disabilities,  if  any  exist : 
Uath  granted,  given  and  conveyed  and  confirmed,  and  by  these  presents,  doth 
give,  grant  and  convey  and  confirm  unto  the  said  party  of  the  second  part,  all 
the  lands  and  premises  described  in  said  deed,  hereinbefore  mentioned,  reserving 
and  excepting  out  of  said  granted  premises,  all  buildings,  tenements  and  im- 
provements of  any  of  the  tenants  of  the  said  party  of  the  first  part,  that  now 
are,  or  may  be  situated  thereon,  at  the  time  when  said  party  of  the  second  part 
shall  be  entitled  to  the  possession  of  said  premises,  and  excepting  and  reserving 
from  this  grant  and  conveyance,  the  right  to  possess,  use  and  occupy  said  prem- 
ises, until  such  time  as  the  party  of  the  second  part  shall  become  entitled  to  the 
possession  thereof,  as  hereinafter  provided  for,  which  right  of  possession,  as 
aforesaid,  said  party  of  the  first  part  hereby  reserves  unto  himself,  his  heirs  and 
assigns. 

To  have  and  to  hold,  all  and  singular,  the  premises  hereby  given,  granted  and 
conveyed  unto  said  party  of  the  second  part  and  its  successors,  upon  the  follow- 
ing terms  and  conditions,  subsequent  nevertheless,  which  terms  and  conditions 
subsequent  shall  be  binding  and  obligatory  upon  saU  party  of  the  second  part 
and  its  successors,  that  is  to  say  : 

First — ^That  said  premises  shall  never  be  encumbered  by  said  party  of  the 
second  part,  or  its  successors,  and  shall  never  be  allowed  or  suffered  by  said 
party  of  the  second  part,  or  its  successors,  to  be  sold  for  any  taxes,  assessments, 
or  other  charges  levied  or  placed,  or  suffered  to  be  levied  or  placed,  thereon  by 
the  said  party  of  the  second  part. 
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Second — ^That  said  premises  shall  not  be  alienated  by  the  said  party  of  the 
second  part,  or  its  saccessors,  during  the  lifetime  of  any  of  the  existing  mem- 
bers of  the  said  party  of  the  second  part. 

Third— ThsA.  said  party  of  the  second  part,  or  its  saccessors,  shall  never  lease 
said  premises,  or  any  part  thereof,  or  any  edifice  or  part  of  any  edifice  erected, 
or  to  be  erected,  thereon  ;  and  said  party  of  the  second  shall  never  permit  or 
soffer  any  person  to  possess,  use,  or  occupy  the  whole  or  any  part  of  said  prem- 
isesy  or  any  edifice,  or  any  part  of  any  edifice  erected,  or  to  be  erected  thereon,  for 
any  religious  or  political  purpose,  nor  save  for  the  proper  purposes  of  said  society, 
and  for  which  it  was  organized,  and  has  been  heretofore  conducted,  but  nothing 
herein  contained  shall  be  so  construed  as  to  prevent  the  said  party  of  the  second 
part  from  letting,  temporarily,  any  hall  or  room  in  such  edi&ce,  for  literary  or 
scientific  lectures,  or  as  a  depository  for  the  exhibition  of  paintings,  sculpture, 
and  other  works  of  art 

Fourth — That  said  party  of  the  second  part  shall,  within  a  reasonable  time 
from  the  execution  and  delivery  hereof,  erect  and  forever  maintain  upon  sud 
premises  an  edifice  of  the  description  hereinafter  mentioned,  which  shall  cover  all 
of  said  premises,  except  that  portion  thereof  hereinaiter  described,  which  shall  be 
devoted  to  the  purposes  of  furnbhing  light  and  ventilation  to  said  edifice. 

Fifth— Thai  said  party  of  the  second  part  shall  erect  upon  said  premises, 
except  that  portion  thereof  hereinafter  described,  a  substantial  and  elegant 
brick  edifice,  three  stories  in  height,  with  a  substantial  marble  or  free  stone 
front,  faced  with  designs  and  emblems  appropriate  to  and  for  an  edifice  devoted 
to  the  use  and  for  the  benefit  of  Science.  The  structure  and  design  of  the 
edifice  shall  be  classic,  and  such  as  will  readily  distinguish  it  from  buildings 
used  for  business  or  commercial  purposes.  The  style  of  architecture  of  said 
edifice  shall  be  chaste  and  appropriate,  and  the  same  style  and  order  of  archi- 
tecture shall  be  preserved  throughout  in  its  purity  and  with  regularity. 

Sixth— Thtkt  at  least  one  apartment  of  said  edifice  shall  be  constructed  suit- 
ably for,  and  devoted  to  the  purposes  of  a  Library,  and  another  apartment 
thereof  shall  be  constructed  suitably  for,  and  devoted  to  the  purposes  of  a 
Museum,  and  a  third  apartment  thereof  shall  be  suitably  constructed  for,  and 
devoted  to  the  purposes  of  a  Hall  of  Lectures. 

Seventh — That  the  following  portion  of  said  premises  shall  never  be  built 
upon,  but  shall  forever  be  kept  for  the  purposes  of  affording  light  and  ventila- 
tion to  said  edifice,  that  is  to  say,  all  that  portion  of  said  parcel  of  land  in  said 
deed  hereiubefore  mentioned,  particularly  described,  circumscribed  by  a  line  com- 
mencing at  the  most  southwesterly  comer  of  said  hundred-vara  lot,  numbered 
one  hundred  and  twenty-six ;  thence  running  northeasterly,  and  parallel  to  said 
Market  Street  fifty  feet ;  thence  northwesterly  and  parallel  with  said  Fourth 
Street  fifly  feet ;  and  thence  running  at  an  angle  of  forty-five  d^rees  southwest- 
erly to  the  point  of  commencement 

Eighth — That  said  premises  shall  be  used  and  devoted  (subject  to  the  right 
of  lease  hereinbefore  mentioned),  solely  and  exclusively  for  the  purposes  of  the 
incorporation  of  the  party  of  the  second  part,  and  for  none  other.    That  said 
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edifice  hereinbefore  mentioned  shall  be  commenced  and  completed  as  soon  as 
practicable  after  the  necessary  funds  for  the  erection  thereof  shall  be  famished  to, 
or  obtained  bj,  the  said  party  of  the  second  part ;  and  whenever  said  funds  shall 
be  so  furnished  or  obtained,  and  the  said  party  of  the  second  part  shall  be  ready 
to  proceed  with  the  erection  of  said  edifice,  it  shall  give  written  notice  to  the 
said  party  of  the  first  part,  or  his  executors,  and  at  the  expiration  of  thirty 
days  after  such  written  notice,  the  said  party  of  the  second  part  shall  be  en- 
titled to  the  possession  of  said  premises,  and  the  right  of  possession  of  said  prem- 
ises, hereinbefore  reserved  to  the  party  of  the  first  part,  his  heirs  or  assigns, 
shall  cease  and  determine;  provided,  however,  the  said  party  of  the  second  part 
shall  commence  the  erection  of  the  said  edifice  within  ten  years  from  the  date 
hereof;  else  these  presents  shall,  as  to  said  second  party,  be  absolutely- void. 

Nintfi — ^That  if  the  said  party  of  the  second  part,  or  its  successors,  shall 
violate  or  fail  to  fulfill  any  of  the  foregoing  terms  or  conditions  subsequent,  then 
and  immediately  thereafter,  the  estate  and  all  interest  given  and  conveyed  as 
aforesaid,  shall  cease  and  determine — in  which  event,  the  said  party  of  the  first 
part,  does  hereby  give,  grant  and  convey  the  said  premises  and  appurtenances 
unto  the  State  of  California,  party  hereto  of  the  third  part,  in  consideration  of 
the  love,  esteem  and  desire  to  promote  the  general  good  of  the  said  party  of  the 
third  part,  by  the  said  party  of  the  first  part,  to  have  and  to  hold  forever  ; 
expressing  the  hope,  but  not  imposing  the  condition,  that  the  law-making 
power  will  devote  the  same  to  such  uses  and  purposes  as  will  best  promote  the 
objects  and  designs  indicated  by  the  articles  of  association  and  incorporation  of 
the  party  hereto  of  the  second  part,  and  this  and  the  said  deed  hereinbefore  de- 
scribed. 

In  witness  whereof,  the  said  party  of  the  first  part,  has  hereto  set  his  hand 
and  seal,  the  day  and  year  first  hereinbefore  written. 

Signed,  sealed  and  delivered  in  presence  of  Samuel  Hermann. 

JAMES  LICK.    [SKAL.] 


Statb  op  California,  } 

City  and  County  of  San  Fbancisoo,  J 


On  this  third  day  of  October,  a.d.  1873,  before  me,  Samuel  Hermann,  a 
Notary  Public  in  and  for  the  said  city  and  county,  duly  commissioned  and 
sworn,  personally  appeared  James  lick,  known  to  me  to  be  the  person  whose 
name  is  subscribed  to  the  within  and  forgoing  instrument,  and  he,  the  said 
James  Lick,  duly  acknowledged  to  me  that  he  executed  the  same. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  afiSxed  my  official  seal  the 
day  and  year  in  this  certificate  first  above  written. 

[l.  8-1  SAM'L  HERMANN, 

Notary  Public. 

rioo.  Oal.  Aoad.  Soxn  Vol.  7.-18,  #an.,  1874. 
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Endorsed — Recorded  in  the  oflSce  of  the  Connty  Recorder  of  the  City  and 
County  of  San  Francisco,  October  14th,  1873,  at  45  min&  past  1,  p.  m.,  ia 
Liber  718  of  Deeds,  page  387. 

A.  R.  HYNES, 

County  Recorder. 
Per  Richard  D.  Blauvelt,  Jr  ,  Deputy. 

On  motion  of  Dr.  George  Hewston,  the  action  of  the  Trustees 
and  also  the  above  deed  was  unanimously  accepted  and  approyed. 


Regular  Meeting,  November  17th,  1878. 
President  in  the  Chair. 

Forty-two  members  present. 

William  Harney,  T.  H.  Blythe,  M.  W.  Belshaw,  G.  L.  Murdock, 
M.  D.,  Newton  Booth,  William  Murray,  Joseph  Perkins,  and  W. 
H.  Moor  were  elected  resident  members ;  L.  L.  Robinson,  life  mem- 
ber; and  W.  M.  P.  Martin,  D.D.,  LL.D.,  and  S.  W.  Williams, 
LL.  D.,  both  of  Pekin,  China,  corresponding  members. 

Donations  to  Library :  Horti  Elthameiisis  Plantarum  Rariorum, 
etc.,  in  two  volumes,  large  4to,  half-bound  (1774) ;  also,  Florile- 
^um  Amplissimum,  etc.,  by  Emanuele  Sweertio,  Autore,  etc.,  large 
4to,  hf.  bd.,  published  in  1612-14,  two  rare  old  works,  pre- 
sented by  Thomas  G.  Lancey.  Monographic  der  Scydmaeniden' 
Central-und  Siidamerika's  von  Dr.  L.  W.  Schaufuss,  small  4to, 
muslin,  Dresden,  1866,  presented  by  S.  A.  L.  Brannan.  Cabinet- 
Photograph-Album,  turkey-mor.,  a  gift  from  A.  Roman  k  Go. 

Donations  to  Museum :  Crustaceans  from  San  Diego,  by  Heniy 
Hemphill.  Specimens  of  Scorpions  from  Panama,  by  S.  A.  L. 
Brannan.  Sample  of  granulated  Beet  Sugar  made  by  the  Sacra- 
mento Beet  Sugar  Company,  from  Robert  E.  C.  Steams.  Two 
photographs  of  Hieroglyphics  from  Easter  Island,  presented  by 
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Thomas  Croft.  Echini  shells,  firom  Mrs.  William  Shelley.  Speci- 
men of  Piano  wire  that  has  been  used  in  deep  sea  soundings,  from 
Commander  George  E.  Belknap,  U.  S.  N.  Specimen  of  fossil  Fish 
from  Sidney  Station,  U.  P.  R.  R.,  presented  by  Oliver  Eldridge. 
Piece  of  Beeswax  from  the  wreck  of  a  Japanese  junk  on  the  Cali- 
fornia coast,  south  of  the  Columbia  River,  by  James  S.  Lawson. 
Specimen  of  Coal  found  at  Cook's  Inlet,  Alaska  Territory,  presented 
by  Captain  Fisher,  of  whaling  bark  Alaska.  Head  of  a  Fish 
found  on  beach  at  Neeah,  W.  T.,  from  William  J.  Fisher.  Boots 
of  dressed  sealskin,  Eskimo,  of  Cape  Prince  of  Wales  ;  Moose  skin 
Shirt,  Indians  of  Upper  Yukon ;  Bar  of  native  Copper  from  Indians 
of  the  Upper  Tananah  R.,  Yukon  district  of  Alaska,  presented  by 
Major  J.  H.  Simpson,  through  D.  J.  Staples. 

Professor  Davidson  exhibited  the  Photographs  of  Hieroglyphics 
sent  to  the  Academy  by  Mr.  Thomas  Croft,  of  Papeete,  Tahiti. 
They  were  accompanied  by  a  letter  stating  that  these  photographs 
were  taken  from  the  two  sides  of  a  thin  block  of  wood,  sent  from 
Easter  Island,  latitude  27°  08'  S.,  longitude  109°  17'  W.,  to  the 
Roman  Catholic  Mission  at  Tahiti.  Some  years  ago  the  priest  at 
Easter  Island  sent  to  the  Bishop  at  Papeete,  as  a  curiosity,  some 
cord  made  of  human  hair,  wound  around  a  flat  piece  of  wood  about 
three  inches  wide  and  eight  inches  long,  but  jagged  at  the  end  as  if 
it  had  been  broken.  This  bore  marks  of  age,  decay,  and  hard 
usage.  After  removing  the  hair  cord,  it  was  found  to  be  completely 
covered  with  beautifully  cut  hieroglyphics,  which,  from  their  regu- 
larity in  lines,  were  evidently  intended  for  the  purpose  of  a  written 
language.  Subsequently  five  other  blocks  were  obtsdned,  but  with 
different  legends  thereon,  and  bearing  evidence  of  different  ages. 
The  Bishop,  Monseigneur  F.  T.  Janssen,  has  ascertained  that  these 
(diaracters  have,  until  lately,  been  taught  to  a  few  favored  persons, 
and  the  knowledge  of  them  transmitted  through  the  heathen  priests 
and  rulers  to  their  successors.  The  last  King  of  Easter  Island 
who  was  familiar  with  their  meaning  was  Maurata,  seized  with 
others,  in  1863,  by  the  Peruvian  brig  Mercede%y  and  carried  to 
Callao,  and  sold  into  slavery. 

It  is  easy  to  trace  the  manner  in  which  the  reading  of  these 
hieroglyphics  is  effected.     Commence  at  the  left  and  read  along 
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one  line,  and  then  turn  the  block  end  for  end,  and  commence  the 
next  line  at  the  left,  etc. — ^thus : 

CAUPORNIA 

Awaavov 

OP  SCIENCES. 
He  said  that  h^  would  write  to  Mr.  Croft  and  the  Bishop  to  obtain 
photographs  of  the  other  blocks,  and  endeairor  to  get  one  for  the 
Academy ;  and  also  reminded  the  Academy  of  farmer  communica- 
tions from  Easter  Island  in  relation  to  the  large  statues,  causeways, 
and  other  signs  of  a  prehistoric  civilization  on  this  small  island  in  the 
South  Pacific,  and  quoted  extracts  from  Jacob  Roggewein's  voyage 
there  in  1721,  where  the  statues  are  referred  to,  the  large  stature 
of  the  people,  and  the  presence  of  white  men  as  priests  among 
them.  He  hoped  that  some  of  our  citizens  would  furnish  funds  to 
have  a  thorough  examination  made  of  the  prehistoric  remains  upon 
this  island. 


On  Further  ExaminatioiiB  of  the  Amaknak  Cave,  Captain's 
Bay,  IJnalashka. 

BY  W.   H.  DALL,  U.  8.  COAST   SURVEY. 

I  brought  before  the  Dotioe  of  the  Academy,  last  winter,  some  facts  io  rela- 
tion to  the  exploration  of  a  cave  containing  prehistoric  remains,  situated  on 
Amaknak  Island,  in  Captain's  Bay,  Unalasbka,  Aleutian  Islands. 

Further  examina- 
tions this  year  have 
developed  still  more 
interesting  results. 
The  removal  of  a  bed 
of  18  or  20  inches 
of  mould,  chiefly  de- 
cayed organic  mat- 
ter, which  contained 
the  human  remains 
and  implements  de- 
scribed in  my  pre- 
vious paper,  revealed 
a  bed  of  shingle  simi- 
lar to  the  beach  shin- 
gle of  the  adjacent 
shore,  and  which  we 
then  supposed  to  be 
the  natural  bottom 
of  the  cave. 


Fio.  1.— Beduoed  chart  of  the  locality  of  the  cave,  showing  tlie 
low  isthmus  between  the  higher  porkioxui  of  the  island  north  and 
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Fxo.  3.— HorlzonUl  section  of  the  C4ye,  showing 
the  wall  across  the  entrance.  The  asterisks  show  the 
poeitions  of  the  skeletons  in  the  npper  stratum,  and 
the  dotted  line  the  extent  of  the  rock  overhanging  the 
entrance. 


This  year, however,  we  ventured  to  remove  a  portion  of  this  shingle,  and  to 
oar  surprise  foand  a  farther  deposit  anderneath  it  containing  prehistoric  re- 
mains. We  then  proceeded  to  clean  oat  the  cave  to  the  bed-rock  anderneath, 
excavating  the  entrance  safficiently  to  admit  the  light  of  day  upon  oar  work. 
This  afforded  the  additional  information  that  the  whole  interior  of  the  cave 
had  been  daabod  or  painted  over  with  a  red  pigment  or  chalky  ore  of  iron. 

The  apper  stratum,  removed 
the  previous  year,  was  from  18 
to  25  inches  in  depth,  and  con- 
sisted of  a  fine  brown  mould, 
evidently  resulting  from  the 
decay  of  animal  and  vegetable 
substances  which  had  been  de- 
posited there.  The  remains 
found  were  scattered,  or  in 
groups  on  the  surface,  or  cov- 
ered by  the  mould.  All  the 
crania  not  decayed  had  been 
removed  before  we  examined 
the  cave  in  1872.  Below  this 
was  a  stratum  of  shingle  in 
beach-worn  pebbles,  weighing 
from  a  few  ounces  to  several  pounds,  which  bad  every  appearance  of 
having  been  deposited  by  water.  The  mouth  of  the  cave  is  only  a  foot  or  two 
above  the  level  of  the  highest  part  of  the  sea  beach  a  few  rods  off,  which  is  ex- 
clusively composed  of  similar  shingle. 

Below  this  we  found  a  layer  of  six  inches  or  leas  in  thickness,  of  refuse  ma- 
terial, the  remains  of  repasts  on  marine  animals,  shell-fish,  fish  and  echini. 
Scattered  irregularly  through  this  were  broken  and  worn  implements  of  quite  a 
difierent  character  from  those  found  with  the  dead.  The  cave  is  situated  on  an 
isthmus,  across  which  from  time  immemorial  has  been  a  portage  over  which 
canoes  were  carried  on  the  journey  from  one  village  to  another ;  this  cut-off 
saving  a  pull  of  several  miles.  From  its  dampness' the  cave  could  hardly  have 
been  used  as  a  dwelling  place,  and  the  inference  is  that  this  deposit  was  the  re- 
fuse of  parties  who,  unable  to  launch  their  canoes  into  the  heavy  surf  on  the 
shingly  beach,  were  obliged  to  camp  in  the  vicinity  and  await  calmer  weather 
before  continuing  their  journey. 

Below  this  stratum  was  another  bed  of  moukl  of  organic  origin,  about 
two  feet  in  its  greatest  depth,  in  the  middle  of  the  cave.  Here,  surrounded 
by  a  rough  sarcophagus,  built  of  the  jaws  and  ribs  of  whales,  we  found 
three  skdetons  in  a  very  fragile  and  almost  decayed  condition.  Around 
these  were  found  an  abundance  of  implements,  especially  stone  knives,  similar 
to  those  found  in  the  uppermost  stratum,  and  described  in  my  first  paper. 
Then  camo  the  bed  of  the  cave,  a  somewhat  concave  and  irregular  surface 
of  soft  porphyritic  rock. 
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I  beliere  these  skeletons  to  be  the 
oldest  yet  discovered  in  this  region, 
though  not  approaching  the  Table 
Monntain  or  Neanderthal  crania  in  an- 
tiquity. First  the  cave  was  used  as  a 
barial  place  for  the  three  skeletons. 
Then  over  these  two  feetofmoald  accu- 
mulated by  decay  of  animal  matter  and 
of  rubbish,  perhaps  brought  in  by  foxes 
for  their  nests,  or  rarely  finding  an  en- 
trance through  the  contracted  aperture 
of  the  cave,  lliis  must  have  taken  a 
long  time.  The  great  antipathy  of 
these  natives  to  approaching  a  burial 
place,  not  to  say  using  it  as  a  camping 
ground,  leads  to  the  belief  that  this  use 
of  the  cave  for  interments  must  have 
passed  out  of  the  memory  or  tradition 
of  the  natives  of  the  region  before  its 
occupation  as  a  temporary  camp  could 
have  commenced.  Then  the  six  inches 
of  debris  from  the  repasts  of  occasional 
visitors  must  have  accumulated  very 
slowly.  It  will  be  necessary  to  bear  in 
mind  that  the  cave  is  not  open  to  the 
air  in  such  a  way  as  to  admit  the  wind 
or  rain,  and  the  shingle  of  which  the 
isthmus  is  composed  is  too  porous  to 
form  a  channel  by  which  stuff  might 
wash  into  the  cave,  even  had  its  cayity 
been  lower  than  the  surrounding  ground, 
which  it  is  not. 

Then  it  would  seem  as  if  some  un- 
usual storm,  tidal  or  earthquake  wave, 
was  instrumental  in  forcing  a  layer  of 
heavy  shingle  stones  into  the  cave  from 
the  adjacent  sea  beach.  Afler  tliis  had 
been  accomplished,  the  use  of  the  cave 

must  again  have  been  as  a  refuge  for  the  dead,  and  the  length  of  time  this  has 
been  going  on  cannot  haye  been  small,  from  the  numb^  of  remains  of  separate 
individuals  discovered  by  us,  and  the  great  depth««f  the  accumulated  mould. 

All  the  material  found  herein  is  of  a  date  coeval  with  or  antecedent  to  tlie 
earliest  Russian  navigators,  nothing  whatever  bearing  the  impress  of  the  more 
modem  tools  or  methods  introduced  with  the  first  rude  efforts  of  civilization. 
About  this  time,  to  avoid  the  desecration  of  their  burial  place,  or  for  some 
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other  reason,  the  month  of  the  caye  was  walled  ap.  Od  the  arrival  of  the 
Americans  in  the  Territory,  some  one  heard  of  a  tradition  connected  with  this 
singular  and  isolated  rock,  which  rises  like  a  tamalus  from  the  level  surface  of 
the  isthmus.  A  fox  had  forced  a  passage  into  the  cave  and  used  it  as  a  lair. 
It  was  then  opened,  and  a  few  crania  and  some  implements  which  lay  upon  the 
surface  were  removed  by  curiosity  hunters. 

The  natives,  who  still  retain  some  of  their  old  superstitious  feeling  about  the 
burial  places  of  their  ancestors,  are  said  to  have  secretly  removed  and  buried 
the  few  remaining  relics  of  humanity  which  were  exposed  to  view.  M.  Pinart, 
the  ethnologist,  after  a  casual  glance  at  the  cave,  satisfied  himself  that  it  con- 
tained nothing,  and  then  informed  me  of  the  locality,  and  the  results  of  my  ex- 
amination have  been  detailed  in  my  previous  and  present  papers. 

In  my  first  paper  I  remarked  upon  some  other  caves  on  the  island  of  Unga, 
and  figured  some  wood  carvings  from  one  of  them.  These  caves  had  been  well 
ransacked  by  curiosity  hunters,  including  M.  Pinart,  who  carried  off  the  better 
preserved  and  more  accessible  crania  and  carvings  before  we  had  an  oppor- 
tunity of  visiting  it  in  1872.  A  storm  interfered  with  our  operations  on  that 
occasion,  and  we  were  obliged  to  leave 'the  cave  with  only  a  handful  of  the  col- 
lections we  had  extracted  from  its  recesses.  On  revisiting  it  this  year  we 
found  everytl\ing  as  we  had  left  it  in  1872,  and  proceeded  to  clean  it  out  thor- 
oughly, as  well  as  several  others  which  we  discovered  near  by.  We  succeeded  in 
obtaining  a  rich  harvest  of  carvings,  fourteen  well  preserved  crania,  and  various 
remains  of  mummies.  These  had  been  so  injured  by  dampness  as  to  afford  only 
fragments  and  pieces  of  exquisitely  woven  grass  matting,  in  which — and  in  otter 
and  fox  skins — they  had  originally  been  enveloped,  and  then  suspended  incases 
dmiiar  to  a  hanging  cradle. 

We  obtained  in  the  Islands  this  year  thirty-six  strictly  prehistoric  crania,  and 
one  of  later  date,  several  hundred  bone,  ivory,  and  stone  implements,  at  least 
three  hundred  carvings  of  wood,  most  of  which  had  been  gaily  painted  with 
mineral  earths  of  red,  blue, green,  white,  and  black  colors. 

We  obtained  evidence  of  the  existence  of  large  and  flourishing  communities 
numbering  thousands  of  inhabitants,  where  now  none,  or  only  small  remnants 
of  population  exist. 

Underneath  the  old  villages  were  found  still  more  ancient  kitchen-heaps  of 
echini,  fishbones,  and  edible  shell-fish,  many  feet  in  thickness ;  the  age  and 
time  taken  in  forming  them  hardly  to  be  approximated  or  counted  even  in  cen- 
turies. It  is  only  in  the  upper  strata  that  we  find  the  indications  of  progress 
in  hunting  and  fishing,  afterwards  so  notable  that  even  the  sperm  whale  suc- 
cumbed to  the  attacks  of  these  hardy  canoe-men.  Their  progenitors  were  con- 
tent to  pick  echini  from  the  shore  and  mussels  from  the  rocks,  and  hardly  any 
implements  could  be  found  in  the  refuse  of  their  repasts,  the  accumulation  of  cen- 
turies. After  them  large  villages  of  solidly  constructed  houses  rose;  and 
probably  at  the  height  of  their  progress  and  numerical  increase,  the  almost 
equally  barbarous  Russian  of  Biberia  fell  upon  them,  and  almost  swept  them 
from  the  face  of  the  earth.    Even  under  Russian  influences  they  continued  to 
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advance  UDtil  more  than  half  civilized,  and  it  has  been  reserved  for  Americans 
to  deny  them  schools,  laws,  or  protection,  and  to  cast  them  on  the  tender  mer- 
cies of  unscrtipuloas  traders. 

On  NiokeliferouB  Sand  from  Fraser  Kiver. 

BT    JAMBS  BLAKE,   M.  D. 

This  sand,  which  was  obtained  in  the  gold  washings  on  Fraser  River,  has 
very  mach  the  appearance  of  small  particles  of  iron  pyrites,  being  of  decidedly 
a  yellowish  color.  Under  the  microscope  it  is  foand  to  consist  of  two  distinct 
substance?,  one  of  which  is  evidently  magnetic  oxide  of  iron,  or  the  common 
black  sand  of  oar  gold  deposits ;  the  other  is  of  a  yellow  color,  in  the  form  of 
small  scales,  without  any  well  marked  crystal! ne  stractore,  and  the  edges  of 
which  have  been  rounded  by  abrasion.  The  whole  of  the  sand  is  strongly  mag- 
netic, so  that  with  the  exception  of  a  few  scales  of  gold,  it  contains  nothing  that 
is  not  taken  up  by  the  magnet  An  analysis  of  the  sand  shows  that  it  contains 
nothing  but  the  oxides  of  nickel  and  iron.  0.9153  grains  of  the  sand  yielded 
0.256  sesquioxide  of  iron,  and  0.6548  oxide  of  nickel,  which  would  give,  sup- 
posing the  iron  to  be  in  the  state  of  magnetic  oxide  0.231  of  oxide  of  iron,  and 
if  we  suppose  an  analogous  oxidd  of  nickel  to  exist  we  should  have  0.702  of  the 
magnetic  oxide  of  nickel. 

Thus  making  0.931  instead  of  0.9153  the  quantity  used,  the  excess  of 
0.016  being  undoubtedly  due  to  the  nickel,  from  the  difficulty  of  freeing  it  com- 
pletely from  the  potash  with  which  it  is  precipitated. 

Although  I  can  find  no  mention  of  such  a  compound  pf  nickel,  either  in 
Watts'  Dictionary  of  Chemistry,  or  in  Dana's  Mineralogy,  yet  I  have  no  doubt 
that  the  form  in  which  the  nickel  exists  in  this  sand  is  an  oxide  with  the  com- 
position Ni'  0^,  analogous  to  the  magnetic  oxide  of  iron,  Fe^  0^,  thus  estab- 
lishing another  relation  between  the  compounds  of  nickel  and  iron.  From  the 
large  proportion  of  it  in  the  sand,  fully  75  per  cent.,  it  is  strange  that  its  pres- 
ence has  not  been  before  noticed. 

On  the  Spontaneous  Combustion  of  Hydro-Carbon  Vapors. 

BT  I.    C.  WOODS. 

During  the  years  1870-1871,  and  a  portion  of  1872,  at  the  wood  preserving 
works  of  which  I  am  the  manager,  we  had  several  instances  of  the  spontaneous 
combustion,  accompanied  by  explosions,  of  hydro-carbon  vapors ;  some  of  the 
particulars  of  these  accidents,  and  a  statement  as  to  the  remedy  I  successfully 
applied,,  may  be  interesting  to  the  members  of  the  Academy,  and  useful  to  the 
public. 

The  hydro-carbon  vapors  we  use  for  the  preservation  of  wood  are  obtained 
by  the  distillation  of  coal  tar.  A  brick  pit  is  attached  to  each  two  stills,  to 
hold  the  hot  pitch  product  as  it  runs  from  them.  This  pit  has  an  opening  on 
the  side  for  access,  and  a  ventilating  chimney  through  which  the  vapors  from 
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the  pitch  pass  off  iDto  the  atmosphere.  The  opening  for  access  into  the  pit  is 
cloGed  by  an  iron  door. 

The  tar  we  use  is  made  at  the  gas  works  in  this  city.  We  ase  stills  of  1,200 
to  1,800  gallons  capacity.  In  the  progress  of  oar  work  the  still  containing  the 
coal  tar  is  ran  until  tha  thermometer  on  the  top  near  the  man-plate  indicates  a 
heat  420^  Fahrenheit,  when  we  cease  firing.  The  still  and  contents  are  then 
allowed  to  stand  and  cool,  nntil  the  same  thermometer  indicates  a  heat  of  200^ 
to  212^  Fahrenheit.  At  this  heat  the  liqaid  pitch  is  allowed  to  ran  from  the 
still  into  the  pitch  pit  As  it  cools  it  becomes  solid.  From  the  time  the  ther- 
mometer in  the  still  indicates  a  heat  of  420^  Fahrenheit,  until  and  after  the 
time  of  letting  out  the  pitch,  the  cocks  remain  open  in  the  vapor  pipe  con- 
necting the  still  with  the  wood-preserring  tank. 

Until  April,  1872,  this  letting  out  of  the  hot  pitch  was  attended  with  danger 
of  fire,  because  of  the  tendency  of  its  vapors  to  spontaneous  combustion.  If 
running  the  still  daily,  such  accidents  would  occur  three  or  four  times  a  year. 
The  vapors  from  the  pitch  in  the  pit,  as  they  passed  out  of  the  ventilating 
chimney,  were  yellow,  being  the  vapors  of  the  napthalin  oil  contained  in  the 
coal  tar.  The  combustion  would  take  place  after  the  pitch  had  been  running 
freely  from  the  still  for  some  minutes.  It  was  always  accompanied  by  an  ex- 
plosion, loud  enough  to  be  heard  across  the  street,  and  powerful  enough  to  force 
away  the  wooden  braces  placed  against  the  iron  door.  Pieces  of  timbering  in 
the  pitch  pit  would  take  fire,  and  bum  until  extinguished. 

From  the  time  the  fire  is  extinguished  under  the  stills,  to  the  time  of  letting 
out  the  pitch,  there  is  always  an  interval  of  fourteen  hours.  The  furnace  of 
the  still  is  alway^closed  with  an  iron  door,  and  clayed  up.  There  is  a  strong 
draft  up  the  chimney  of  the  still. 

The  top  of  the  ventilating  chimney  of  the  pitch  pit  is  as  high  as  that  of  the 
fire  chimney  to  the  still,  and  there  is  always  a  strong  draft  up  this  chimney 
through  the  cracks  between  the  iron  door  and  the  brick  work  of  the  pitch  pit. 
A  person  standing  at  the  iron  door  would  not  smell  any  of  the  vapor  of  the 
pitch.  The  distance  from  the  outlet  of  the  pitch  pipe  of  the  still  to  the  fur- 
nace door  of  the  still,  is  not  less  than  twenty-two  feet  At  the  time  of  our  last 
explosion,  the  furnace  of  the  still  had  been  carefully  examined  before  the  pitch 
was  let  out.  No  remains  of  fire  were  found  there,  nor  was  there  any  other  fire 
in  the  building.  The  hour  was  10  a.  m.,  Sunday  morning — the  works  not  in 
operation. 

This  property  of  heated  hydro-carbon  vapors  to  spontaneously  ignite  after 
absorbing  a  certain  quantity  of  atmospheric  air,  is  not  laid  down  in  any  work  to 
which  I  have  bad  access.  A  number  of  scientific  gentlemen  to  whom  I  have 
mentioned  the  above  facts,  were  as  ignorant  as  myself  of  their  having  that 
property.  The  remedy  I  have  devised,  after  experience,  is  simple  and  com- 
plete. It  is  the  introduction  of  a  small  quantity  of  water  into  the  pitch  pit 
while  the  pitch  is  running  from  the  still.  The  hot  pitch  vaporizes  the  water, 
the  yellow  vapor  from  the  chimney  is  turned  to  white  vapor,  and  the  desired 
safety  is  obtained.  Too  much  water  must  not  be  put  into  the  pit  at  one  time, 
or  the  pitch  will  boil  over ;  not  a  dangerous  but  a  troublesome  result 
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I  bad  noticed  that  the  hydro-carbon  vapors  would  eat  away,  in  holes,  the 
seat  and  valve  of  composition  globe  valves ;  also,  that  whenever  this  t^ok 
place,  steam  was  liable  to  leak  into  the  wood-preserving  tank  darigg  the  pro- 
cess of  vaporizing  the  wood,  and  that  whenever  the  steam  did  so  leak,  that  the 
influence  of  the  hydro-carbon  vapors  on  the  wood  was  destroyed.  This  led  me 
to  try  with  sacoess  the  experiment  of  the  efifbct  of  steam  on  the  vapors  of  the 
pitch.  Since  April,  1872,  when  I  first  applied  this  remedy  I  have  described, 
not  a  single  explosion  has  occurred  at  oar  works.  I  apply  the  water  through 
a  half-inch  iron  pipe,  connected  with  the  Spring  Valley  mains,  and  regulated  by 
a  cock. 

I  have  reason  to  believe  that  the  vapors  from  a  combination  of  coal  tar  and 
petroleum,  are  more  liable  to  spontaneous  combustion  than  the  vapors  from 
coal  tar  alone. 

Mr.  McCIiesnej  called  the  attention  of  the  Academy  to  a  con- 
BpicTious  Indian  mound  existing  near  Oakland,  about  two  and  a  half 
miles  from  Broadway  Station,  and  about  300  feet  from  the  water's 
edge.  It  was  circular  in  form,  about  175  feet  in  diameter,  with 
sides  slopmg  from  45  to  50  degrees ;  it  is,  so  far  as  he  had  ex- 
amined it,  composed  of  shells  and  other  debris,  and  was  now  cov- 
ered with  shrubbery.     The  upper  surface  was  somewhat  hollowed. 

Mr.  Dameron  referred  to  certain  mounds  that  he  had  examined 
near  Alameda  Point,  and  which  contamed  stone  imnlements,  shells 
and  bones. 

The  President  stated  that  this  is  the  condition  of  nearly  all  these 
mounds ;  but  in  many,  skeletons  are  found  in  a  sitting  posture. 

Mr.  D.  J.  Staples  said  that  he  did  not  deem  the  little  informa- 
tion he  had  to  offer  of  much  importance,  unless  the  fact  of  witness^ 
ing  burials  in  the  wmter  of  1849-^0  may  ud  in  the  solution  of  the 
question  "  Whether  the  bones  found  in  these  mounds  are  of  prehis- 
toric age  ?  " 

In  the  winter  of  1849-60,  on  the  Mokelumne  River,  fourteen 
miles  northeast  of  Stockton,  I  witnessed  the  b.urial  of  several  Indi- 
ans, three  of  whom  had  died  in  one  night  from  the  effects  of  bad 
whisky.  These  were  placed  in  the  ground  near  the  tents  or  houses 
occupied  by  the  tribe,  and  buried  in  sitting  position,  surrounded  by 
theur  personal  property,  consisting  principally  of  beads,  trinkets, 
etc.,  the  graves  being  made  in  the  depression  of  the  rancheria 
where  formerly  stood  a  sweat-house.  The  following  year  I  saw  the 
same  ceremony  performed,  on  one  occasion,  at  the  same  rancheria, 
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and  another  time  at  a  place  some  mfles  farther  up  the  river.  In 
my  opinion,  the  reason  for  the  Indians  burying  their  dead  so  near 
the  habitations  of  the  living,  is  found  in  their  indolence  and  filthy 
habits,  and  in  part,  perhaps,  to  the  desire  to  often  visit  the  graves 
of  the  departed.  A  number  of  mounds  which  I  have  examined  on 
the  Upper  Sacramento  and  American  Rivers,  appeared  to  have 
been  partially  thrown  up  with  the  earth ;  and  I  am  of  the  opinion 
that  the  Indians  designed  them  to  raise  their  brush  huts  above  the 
encroachments  of  the  spring  floods.  I  feel  quite  confident  that  sci- 
entific men  will  not  discover  anything  in  the  Indian  mounds  of  Cal- 
ifornia to  connect  them  with  a  prehistoric  age. 

The  President  said,  that  up  north  the  Indians  seldom  bury  their 
dead  near  their^ homes.  They  sometimes  put  them  in  trees,  some- 
times in  canoes,  and  sometimes  in  the  ground.  In  Sitka,  however, 
the  graves  are  all  very  near  the  homes  of  the  living. 

Mr.  Ellis  called  attention  to  a  large  mound  in  the  southern  part 
of  the  city.  He  said  perhaps  the  Indiana,  being  too  indolent,  had 
buried  their  dead  where  it  was  easiest  to  dig.  As  to  the  hollow 
in  the  center,  they  perhaps  threw  up  dust  around  the  edges  to  pro- 
tect themselves  from  the  wmd. 

Mr.  Dameron  said  that  in  early  days  in  the  Saoramento  Valley, 
they  burned  their  dead.  Perhaps  the  mounds  were  built  to  keep 
them  from  the  floods. 


Regular  Meeting,  Monday,  December  1st,  1878. 
President  in  the  Ghur. 

Forty-one  members  present. 

Henry  Kimball,  W.  N.  Lockington,  S.  P.  Carusi,  J.  R.  Scup- 
ham,  and  E.  J.  Eraser,  M.  D.,  were  elected  resident  members. 

Dr.  C.  M.  Hitchcock,  rerident  member,  having  paid  the  required 
sum,  became  a  life  member. 
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Donations  to  Library :  IT.  S.  Naval  and  Astronomical  Expedition,  2  vols., 
4to.,  Washington,  1855,  presented  by  Mrs.  Mary  Swift  Revision  of  the 
Echini  by  Alex.  Agassiz,  2  vols.,  8vo.,  Cambridge,  Mass.,  1872,  presented  by 
Prof.  Louis  Agassiz.  Proc.  Acad.  Nat.  Sciences  of  Philadelphia,  pp.  205-360, 
March-Sept.,  1873.  Catalogae  of  the  Mollusca  of  Rhode  Island,  pamph.,  870., 
by  Horace  F.  Carpenter,  Jan.,  1873,  from  the  author.  Cal.  Horticulturist, 
Nov.,  1873,  from  publishers.  Fifth  Annual  Report,  Peabody  Acad,  of  Science, 
for  1872,  Salem,  Mass.  Bulletin  of  Bufifalo  Society  Natural  Sciences,  pp. 
129-184, 1873.  Proceedings  Royal  Geographical  Society,  Vol.  XVII,  No& 
III,  IV,  V,  London,  1873.  Report  of  the  U.  S.  Commissioner  of  Education 
for  1872,  pamph.,  8vo.,  Washington,  1873.  American  Naturalist,  Oct.  and 
Nov.,  1873.  American  Chemist,  Sept.,  Oct.,  and  Nov.,  1873.  Societie  Ento- 
mologique  de  Belgique,  No.  91,  1873.  Trans,  and  Proc.  of  the  New  Zealand 
Institute,  Vol.  V,  1872,  Wellington,  1873.  Canadian  Naturalist.  Vol.  VII. 
Nos.  2-3.  Engineering  and  Mining  Journal,  Vol.  XVI,  No.  16-21.  Mitthei- 
lungen  der  Deutschen  Gesellschaft,  Yokohama,  July,  1873i  Nature,  Sept. 
18-Nov.  6, 1873.  Am.  Jour.  Science  and  Arts,  Oct.  and  Nov.,  1873.  Mo- 
natsbericht  der  Eonig,  Preuss.  Akad.der  Wissenschaften  zu  Berlin,  Mai,  1873. 

Additions  by  purchase :  Popular  Science  Monthly,  Nov.,  Dec.,  1873.  Jour- 
nal of  Botany,  London,  Oct.  and  Nov.,  1873.  Annalen  der  Physik  und  Che- 
mie.  Bands  VI  and  VII,  Leipzig,  1873.  Annals  and  Magazine  of  Nat.  His- 
tory, London,  Oct.  and  Nov.,  1873.  Astronomical  Register,  London,  Oct, 
Nov.,  1873.  Journal  of  the  Microscopical  Society  of  London,  Vols.  1-8,  8vo., 
mor.  hf.  bd. 

Donations  to  the  MuseunT:  War -costume  or  armor  of  Japanese 
Daimio  and  attendant,  presented  by  F.  Castle,  through  Dr.  George 
Hewston.  Two  specimens  of  a  large  Pinna,  from  Espiritu  Santo, 
Lower  Cal.,  by  Capt.  William  Metzgar.  Specimen  of  Coal  from 
the  Chase  River  seam,  Nanaimo,  B.  C,  presented  by  Comdr.  Geo. 
E.  Belknap,  U.  S.  N.  Specimens  of  Feras  from  Norway,  pre- 
sented by  Mrs.  Emeline  M.  North.  Three  photographs  of  the 
Moon,  by  S.  W.  Shaw.  Specimen  of  Fishing-dress  worn  by  na- 
tives of  the  Fiji  Islands,  presented  by  Henry  Edwards. 

Bemarks  on  the  Gtonus  Lilium. 

BT  H.   N.   BOLANDfiR. 

The  genos  Liliam  is  represented  in  the  State  of  California  by  the  following 
distinct  species,  and  several  well-marked  varieties  : 

1.  LiLitJM  Washingtonianum,  Kellogg. 

2.  Lilium  HuMBOLDTn,  Boezl. 

L.  Bloomerianum,  Kellogg. 
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3.  LiLnm  Ganadbksb,  Ddd. 

yar.  L.  parviflorunif  Hook, 
var.  L.  pardalinum,  Kellogg, 
var.  L,  Califomicumt  Hort. 

4.  LiLiUM  PARVUM,  Kellogg. 

{.    Balbs  ovoid,  outer  scales  largest,  flesbj,  imbricated,  lanceolate. 

1.'  LiuuM  Wabbinotonianum,  Kellogg, 

Occurs  OD  the  Cuyuroaca  Monntaius,  in  San  Di^o  County,  its  most  southern 
limit  known  at  present ;  northward  along  the  western  slope  of  the  Sierra  Ne- 
vada, between  3,500  to  6,000  feet  altitude ;  in  Or^on  to  the  Columbia  River,  and 
on  the  Coast  Ranges  north  of  San  Francisco,  especially  in  the  eastern  parts  of 
Mendocino  and  Humboldt  Counties.  In  all  localities  named,  it  occurs  either 
on  ridges  or  on  lightly  shaded  slopes  of  ridges,  having  a  porous  loose  soil,  resting 

00  a  gravelly  subsoil.  At  no  time  have  I  met  with  a  plant  of  this  species  in 
a  soil  whose  drainage  was  not  perfect ;  and,  when  found  on  a  slope,  did  not 
face  towards  some  point  between  east  and  south.  The  pale,  loosely-scaled, 
ovoid  bulb  is  generally  found  at  a  depth  of  from  twelve  to  twenty  inches. 
The  height  of  the  stem,  the  number  of  whorls  and  flowers  on  a  single  stem, 
vary  very  much  according  to  soil,  exposition,  and  age  of  the  bulb. 

Much  has  been  said  about  the  difficulty  of  cultivating  this  beautiful  species. 

1  willingly  confess  that  I  have  also  met  with  many  reverses,  until  I  paid  proper 
attention  to  its  habits  and  habitats.  If  the  bulb  is  planted  at  a  depth  of  from 
eight  to  twelve  inches  in  a  loose,  somewhat  gravelly  soil,  having  perfect  drainage, 
there  is  no  difficulty  in  obtaining  satisfactory  results.  Although  there  is  positively 
DO  specific  difference  between  bulbs  and  plants,  collected  either  on  the  Sierras 
or  on  the  Coast  Ranges,  yet  I  found  that  bulbs  from  the  Coast  Ranges  would 
always  bloom  more  readily  in  San  Francisco  (in  cool  houses)  than  those  from 
the  Sierras.  The  reason  is  obvious ;  but  it  would  be  interesting  to  know  if 
the  same  holds  good  at  other  places  than  San  Francisco.  The  flowers  are  very 
fragrant,  and  change  gradually  from  a  pure  white  to  various  shades  of  purple 
or  lilac ;  the  pnrplish-red  spots  are  rather  minute.  The  figure  given  in  Mons. 
Louis  van  Houtte's  Flore  (Vol.  XIX.)  is  a  very  correct  representation  of  this 
species. 

2.      LlLIUH   HUMBOLDTIl,   RoCZl. 

L,  Bloomerianum,  Kellogg. 
This  large  species  has  apparently  a  far  less  wider  range  than  the  preceding. 
It  occurs  mainly  on  the  more  elevated  portions  of  the  foot-hills  of  the  Sierras, 
from  2,500  to  nearly  3,500  feet  altitude,  evidently  requiring  a  greater  amount 
of  heat  to  develop  its  full  size  and  beauty  than  the  first-named  species.  The 
soils  in  which  its  bulb  is  found  are  of  a  rather  compact  nature,  consisting  of 
ckiy,  with  an  admixture*  of  broken  rocks,  and  a  small  portion  of  vegetable 
mould.  Qrowing  in  open  park  land  or  land  entirely  cleared  ofi^,  and  thecefore 
exposed  to  a  hot  and  burning  sun,  and  surrounded  by  a  dry  and  exsiccating  air, 
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we  find  its  balb  also  at  considerable  depth.  Its  ovoid  bolbs  are  very  large  and 
stroDgly  built ;  its  outer  scales  are  largest,  imbricated,  lanceolate,  tinged  with 
parple,  and  very  fleshy,  well  calculated  to  hold  a  large  supply  of  moisture. 

A  short  time  ago,  this  species  was  also  found  by  Mr.  Harford,  on  the  island 
of  Santa  Bosa,  opposite  Santa  Barbara.  As  far  as  I  know,  it  has  not  yet 
been  found  on  any  part  of  the  Coast  Banges  belonging  to  the  main  land.  The 
plant  found  on  Santa  Bosa  island  differs  but  slightly  from  that  on  the  foot-hills 
of  the  Sierras.  Its  leaves  are  of  a  brighter  green,  acuminate,  and  its  whorls 
mre  denser  and  more  regular,  while  the  leaves  of  plants  from  the  Sierras  are 
rather  spathulate,  and  terminating  blunt  with  a  point ;  their  green  is  also  of  a 
'  '  less  vivid  color.  The  former  is  exposed  to  sea  breezes  and  fogs ;  the  latter,  to 
a  dry  and  exsiccating  air. 

It  may  be  stated  io  connection  with  the  above  remarks,  that  bulbs  from 
Santa  Bosa  Island  do  far  better  with  us  here  than  those  from  the  Sierras. 
The  reason  is  plain. 

The  figure  in  the  Flore  of  Mons.  Louis  van  Hontte  (Vol.  XIX.)  represents 
the  Santa  Bosa  Island  form  as  truthfully  as  a  representation  can  be  made.* 

{.    Bulbs  rhizomatons,  with  short  fleshy  scales. 
3.    LiLiux  Oanadense,  Linn. 

a.  var.  L.  parviflorum^  Hook. 
h.    var.  L,  pardalinumt  Kellogg, 
var.  L.  puberuJwn,  Torr. 
c.     var.  C,  Calif omicunii  Hort 
var.  L.  Walken,  Wood, 
var.  L.  Harttoegii,  Baker. 

The  above  enumerated  varieties  of  this  species  demonstrate  the  influence  of 
soil,  location,  and  climate  more  forcibly  than  any  other  species  of  our  liliesi 
because  it  is  more  generally  distributed,  and  has  a  wider  range  throughout  the 
entire  State.  It  is,  therefore,  not  to  be  wondered  at,  that  so  many  excellent 
botanists  described  different  forms  of  this  variable  species  under  so  many  dif- 
ferent names. 

a.  The  form  of  L.  Canademe,  var.  parviflorum,  Hook,  occurring  largely  io 
boggy  soil  west  of  the  great  redwood  belt,  and  on  the  immediate  coast,  pre' 
sents  even  there  differences  in  size  and  form,  well  calculated  to  lead  astray. 
Here,  wherever  exposed  to  the  daily  continuous  westerly  winds,  it  attains  hardly 
two  feet  in  height,  bearing  often  but  a  single  small  flower,  of  a  deep  red  color, 
with  the  sepals  but  slightly  recurved  towards  the  lip ;  but  wherever  sheltered, 
either  by  trees  or  shrubbery,  it  attains  a  height  of  from  three  to  five  feet,  bearing 
numerous  flowers  of  a  less  reddish  tint,  and  arranging  its  leaves,  at  least  a  part 
of  them,  in  whorls ;  while  those  of  the  exposed  plant  are  all  scattered,  and  few 
in  number. 

*  In  the  "  Notee  on  LUiee  uid  their  Culture,"  by  Meann.  Teatichel  k  Go.,  I  find  this  speoiet 
irronyly  eniimerated  as  one  of  the  Owiadeoae  lilies.  Its  root  Is  oroid,  not  rttisomstoiis ;  nor 
does  it  ascend  m  high  m  Devil's  Qste.  What  Boezl  found  then,  was  one  of  the  Cami- 
dmte  varleUes,  and  not  M.  HumboldHi, 

i 
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This  form  extends  along  the  immediate  coast  from  Yancoaver^a  Island  to 
Or^on  and  California.  This  long  linear  extension  and  range  is  common  to 
many  plants V>f  the  immediate  western  coast. 

6.  Proceeding,  however,  eastward  along  a  stream  into  the  interior  to  a 
point  where  the  coast  climate  changes  gradually  into  that  of  the  inland-coast 
valleys,  and  where  an  ahandance  of  sunshine  and  shelter  is  added  to  that  of 
moisture,  we  6nd  the  beautiful  and  charming  form  described  by  Dr.  Kellogg 
under  the  name  of  L.  pardcdinum.  Here,  in  deep  recesses,  on  the  bahks  of 
streams — in  such  fayorable  localities — ^the  plant  attains  a  height  of  from  six  to 
nine  feet.  Here  its  rhizomatous  bulb  ramifies  and  multiplies  rapidly,  forming 
dusters  several  feet  in  diameter.  Stems  shoot  up  side  by  side,  from  every  ter- 
minating point  of  the  ramifying  or  radiating  bulb,  giying  the  plant  a  gregarious 
appearance.  Perhaps  nowhere  in  this  State  is  this  gregarious  character  so 
well  and  plainly  exhibited  as  in  Bear  Valley,  on  the  Sierras,  at  an  altitude  of 
4,000  feet,  where  acres  of  a  wet  meadow  are  densely  covered  by  this  magnificent 
form.  The  whorls  are  here  usually  broken  up,  and  the  large  leaves  are  in- 
definitdy  scattered  all  over  the  huge  stems,  which  are  variously  branched, 
bearing  numerous  flowers,  with  strongly  recurved  perianths  of  a  bright  yellow- 
ish-red color,  copiously  spotted  with  purple  spots  on  the  face. 

But  if  we  proceed  from  the  inland  coast  valleys  farther  eastward,  and  enter 
the  large  valleys  of  the  interior,  where  the  climate  is  hot  and  the  air  dry,  we 
soon  lose  sight  of  this  plant,  even  on  the  banks  of  streams.  Crossing  the  valleys 
and  ascending  the  foot-hills  of  the  Sierras,  to  an  altitude  of  from  2,500  to  4,000 
feet,  we  meet  it  again,  in  all  its  glory,  in  wet  localities. 

Growing  in  wet,  boggy  soil,  mostly  subject  to  overflowing  at  some  time 
during  the  year,  its  bulbs  are  imbedded  but  a  few  inches  beneath  the  surface 
of  the  soil.    At  San  Francisco  it  blooms  readily  in  cool  houses. 

e.  The  next  marked  form  L.  Califomicum,  Hort,  (L.  Walkeri,  Wood  ;  L. 
Hartwegiif  BAker ;  X.  puberuium,  Ton*.),  differs  very  strikingly  from  the  pre- 
ceding variety  in  the  form  and  arrangement  of  its  leaves,  and  in  habitat.  The 
leaves  are  usually  arranged  in  dense  and  numerous  whorls,  only  the  uppermost 
are  scattered,  linear-lanceolate,  acuminate,  and  of  a  dull  green  color ;  while 
thoee  of  the  preceding  form  are  mostly  spathulate,  or  oblanceolate,  and  of  a 
bright  green  color. 

This  form  .we  find  on  moipt  slopes  of  the  lower  foot-hills  of  the  Sierras  as 
well  as  of  those  of  the  Coast  Ranges,  where  the  climate  approaches  more  or  less 
in  character  that  of  the  interior  valleys.  In  these  thus  characterized  localities, 
the  plant  is  neither  copiously  supplied  with  moisture  by  heavy  dews  or  dense 
fogs,  nor  by  an  abundance  from  below. 

4.    LiLiux  PARvux,  Kellogg. 

The  specific  name  of  this  species  refers  solely  to  the  small  size  of  the  flower  ; 
for,  in  every  other  respect,  this  plant  attains  as  large  a  size  as  any  other  of  our 
Illiea,  if  not  larger.  It  begins  at  an  elevation  in  the  Sierras  where,  to'my 
knowledge,  Lilium  pardalinum  ceases  to  grow,  namely,  at  an  altitude  of  4,000 
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feet,  and  exteods  upwards  to  8,000.  It  is  found  growing  exclasively  on  the 
banks  of  moantain  streams,  or  in  shady  swampy  places,  through  which  a  con- 
stant stream  of  cold  water  rans.  The  leaves  are  mostly  scattered  over  the 
entire  stem,  spathnlate,  or  oblanoeolate,  and  somewhat  glaacoos.  The  ramifi- 
fications  of  the  branches,  and  the  number  of  flowers,  depend  upon  the  size  to 
which  the  plant  develops.  The  perianth  is  of  an  orange  yellow,  spotted  with 
purple,  and  but  slightly  recurved  at  the  tip.  Its  cultivation  seems  to  ofifer  more 
difficulties  than  any  other  of  our  species. 

Botanists,  either  collecting  or  studying  California  plants,  cannot  bestow  too 
much  care  upon  their  habitats ;  and  can  never  possess  of  one  and  the  same 
species  too  large  a  suit  of  specimens,  collected  at  different  localities.  In  a 
country  like  this,  where  there  are,  in  fact,  but  two  seasons,  the  wet  and  the  dry, 
passing  abruptly  from  one  into  the  other,  the  proximity  to  or  the  distance 
from  the  foggy  coast,  the  general  physical  and  mechanical  properties  of  the 
different  soils,  the  elevation,  the  exposition  (whether  west  and  north,  or  east 
and  south),  and  the  distance  from  the  ^rainless  belt  bordering  this  State  in  the 
south,  or  from  the  rainy  belt  approaching  it  in  the  north,  must  be  carefully 
taken  into  consideration. 

Omitting  for  the  present  any  remarks  on  those  parts  of  California  situated 
south  of  latitude  35°,  and  those  north  of  latitude  40^,  there  are  distinguish- 
able in  Middle  California  the  following  ten  well  marked  botanical  regions  or 
belts,  from  west  to  east :  1.  The  immediate  sea-coast  belt;  2.  The  redwood 
belt ;  3.  The  hilly  or  mountainous  park  and  chaparral  belt;  4.  The  Sacramento 
and  San  Joaquin  Valleys ;  5.  The  lower  foot-iiills  of  the  Sierra  Nevada  to 
2,000  feet  altitude ;  6.  The  Middle  Sierra  belt,  between  2,000  to  4,000  feet ; 
7.  The  higher  Sierra  belt ;  8.  The  Alpine  r^ion ;  9.  The  eastern  slope ;  and 
10.  The  eastern  basin. 

The  characteristic  plants  of  these  various  r^ons  or  belts,  and  their  climates 
and  their  influence  on  plants,  will  be  the  subject  discussed  in  the  next  article. 


Eegular  Meetikg,  Monday,  Dbcember  ISth,  1873. 
Vice-President  in  the  Chair. 

Forty-five  members  present. 

On  motion  the  regular  business  of  the  Academy  was  suspended, 
and  the  matter  of  an  appropriate  Memorial  observance  of  the  death 
of  Professor  Agassiz  was  conadered. 

It  was  voted  that  a  committee  be  appointed  to  arrange  for  a 
special  meetmg  of  the  Academy,  to  be  called  for  the  foregoing 
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purpose,  and  the  following  gentlemen  were  elected  to  serve  as  said 
committee  :  Prof.  George  Davidson,  Robert  E.  C.  Stearns,  Prof.  D. 
G.  Gilman,  James  Blake,  M.D.,  Prof.  E,  S.  Carr,  Prof.  H.  N. 
Bolander,  R.  C.  Hastings,  and  subsequently  Dr.  Franz  Steindachner 
and  W.  H.  Dall  were  added  to  the  Committee;  and  on  motion  of 
Dr.  Stout,  it  was 

"  Resolved^  That  to  facilitate  the  action  of  the  Committee  on 
the  memorial  to  Professor  Agassiz,  the  Board  of  Trustees  be  in- 
vited to  co-operate  with  the  said  Committee,  to  fulfil  the  wish  of 
the  Academy." 

The  regular  business  being  resumed,  F.  Hiller,  M.  D.,  P.  C. 
Lander,  Daniel  Swett,  John  Muir,  John  Lewis,  Jason  Springer, 
Gen.  B.  S.  Alexander,  U.  S.  A.,  were  elected  resident  members, 
and  J.  H.  Steams  life  member. 

Donations  to  the  Museum :  Specimens  of  Fishes,  Pfychocheilus 
grandis^  Grd.,  Siboma  crassicatcday  Grd.,  Catostomus  occidentalisj 
Ajres,  PogenichthyB  incequUobuSy  Bd.,  Grd.,  all  from  the  Sacra- 
mento River ;  also,  Metrogaster  aggregatuSj  A.  Ag.,  and  JkRcrome- 
tru8  minimuSy  A.  Ag.,  from  San  Francisco  Bay.  Specimens  of 
Humming  Birds,  Omismga  mesoleuca  ^j,  Chrt/solampis  moschiia^ 
Gray,  from  Brazil,  and  Lesbia  amarylliB^  Rehb.,  ^,  Central 
America ;  all  of  the  above  presented  by  Dr.  Franz  Steindachner. 
Specimen  of  Coal,  found  at  Eatmay  Bay,  Alaska,  from  Samuel 
Sussman.  Whale  Lice,  from  Right  whale,  taken  near  Kodiak 
Island ;  presented  by  Capt.  C.  M.  Scammon.  Seeds  of  Nicoti- 
ana  quadrivalvis^  Gray,  from  A.  W.  Chase.  Specimens  of  Plants 
from  San  Jose  del  Cabo,  Lower  California,  presented  by  E.  Gil- 
lespie, Esq.,  U.  S.  Consul. 

Donations  to  the  Library  :  Narrative  of  a  Voyage  to  the  N.  W.  Coast  of 
America,  in  the  years  1811-14,  etc.,  by  Gabriel  Franchere  ;  12mo,  New  York, 
1854.  The  Little  Things  of  Nature,  etc.,  by  Leo  Hartley  Grindon  ;  12mo, 
Boston,  1866.  Hysteria,  etc.,  six  Lectures  by  F.  0.  Skey,  F.  R.  S. ; .  12mo, 
New  York,  1867.  Currents  and  Counter  Currents  in  Medical  Science,  etc., 
by  Oliver  Wendell  Holmes ;  12mo,  Boston,  1861.  Bee-Keeper's  Directory, 
etc.,  by  J.  8'.  Harbison ;  12mo,  San  Francisco,  1861.  Martyria,  or  Anderson- 
yille  Prison,  by  Augustus  C.  Hamlin  ;  12mo,  Boston,  1866.  The  Industrial 
Progress  of  New  South  Wales,  etc.;  8vo,  Sydney,  1871.  History  of  the  U.  S. 
Sanitary  Commission,  etc.,  by  Charles  J.  Stilld ;  8vo,  Phila.,  1866.    A  Journey 
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to  Ashango  Land,  etc.,  by  Paul  B.  Du  Ohaillu ;  870,  New  York,  1866.  Stnltb- 
Bonian  Reports,  for  the  years  1866  and  1869.  Savage  Africa,  etc.,  by  W. 
Winwood  Reade  ;  8vo,  New  York,  1864.  Arctic  Researches  and  Life  among 
the  Esquimaux,  etc.,  in  the  years  1 860-62,  by  Charles  Francis  Hall ;  8vo,  New 
York,  186.T.  Missionary  Travels  and  Researches  in  South  Africa,  etc.,  by 
David  Livingstone ;  8vo,  New  York,  1858  ;  all  of  the  above  presented  by 
Benj.  P.  Avery.  A  set  of  the  Pacific  Railroad  Reports  was  presented  by  Col. 
R.  S.  Williamson.  "^ 

A  special  vote  of  thanks  was  tendered  to  Frederick  Casde,  Esq., 
for  his  valuable  donation  of  two  suits  of  Japanese  Armor,  presented 
at  the  last  meeting  through  Dr.  George  Hewston. 

The  following  paper  was  read  by  Dr.  Blake : 

On  the  Faebia  Range  of  Mountains.* 

BY  JAMES  BLAKBi  M.D. 

The  Paebla  ran^  of  moantiuns,  situate  in  the  northern  part  of  Humboldt 
County,  Nevada,  extends  in  a  direction  nearly  north  and  south  for  a  distance  of 
about  sixteen  miles.  It  is  formed  in  the  principal  part  of  its  extent  by  two  ridges, 
separated  by  a  ralley,  this  valley  again  being  divided  into  three  smaller  valleys 
by  means  of  divides  running  between  the  two  ridges.  The  waters  from  these 
smaller  valleys  escape  by  ravines  cut  through  the  eastern  ridge,  and  after  getting 
into  Puebla  Valley,  run  north  to  join  the  waters  of  Trout  Creek.  The  eastern 
ridge  is  formed  of  metamorphic  rocks,  principally  micaceous  and  talcose  schists, 
with  some  metamorphic  limestones.  These  have  a  dip  of  about  78^  £.,  with  a 
strike  generally  north  16°  E.  They  appear  to  have  been  thrown  up  by  an 
eruption  of  porphyry,  which  now  forms  the  crest  of  the  ridge.  The  western 
ridge  has  the  shape  of  an  arc,  of  which  the  eastern  ridge  forms  the  chord.  It 
overlaps  the  eastern  ridge  both  at  its  north  and  south  ends,  the  two  ridges  being 
separated  in  the  middle  by  about  a  mile.  This  western  ridge  is  composed  en- 
tirely of  volcanic  rocks,  arranged  in  regular  strata,  with  a  dip  of  20^  to  the 
west.  They  form  perfectly  conformable  layers,  and  extend  from  its  base 
to  the  summit  of  the  ridge,  a  height  of  more  than  1,200  feet,  6,000  feet 
above  the  level  of  the  sea.  The  beds  are  composed  of  many  varieties  of 
volcanic  rock,  as  can  be  seen  by  the  specimens  I  have  brought  this  evening. 
The  rocks  are  arranged  in  strata  of  from  2  or  3  feet  to  probably  100 
feet  thick.  As  they  are  composed  of  materials  of  dififerent  degrees  of 
hardness,  some  of  the  rocks  weather  much  more  easily  than  others,  the 
harder  strata  being  left,  forming  escarpments  in  some  instances  many  feet 
in  height.  These  harder  strata  could  be  traced  projecting  along  the  side  of 
the  mountain  as  far  as  the  eye  could  reach,  following  its  contour  with  perfect 
regularity.  From  the  top  of  these  escarpments  the  surface  of  the  hill  always 
falls  off  for  some  distance  conformably  to  the  dip  of  the  beds.  This  volcanic 
'  ridge  attained  its  greatest  elevation  opposite  the  main  transverse  ridge  between 

•See  Plate  Xi- 
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the  two  ranges.  This  ridge  bad  evidently  l>een  formed  by  an.  eruption  of 
trachyte,  after  the  main  volcanic  beds  had  been  elevated.  Masses  of  green 
trachyte  were  found  on  its  crest,  and  the  older  volcanic  rocks  were  thrown  up 
almost  perpendicularly  along  its  flanks.  The  main  ridge  here  attained  a  height 
of  7,500  feet,  falling  off  rapidly  to  the  north  and  south.  On  crossing  the  sum- 
mit, at  about  two  miles  from  the  south  end  of  the  ridge,  and  descending  about 
a  quarter  of  a  mile  on  its  western  slope,  strata  were  met  with,  evidently  of 
aqueous  origin.  They  were  laying  perfectly  conformable  on  volcanic  rocks, 
and  were  covered  in  by  a  layer  of  gray  trachyte,  also  perfectly  conformable  with 
these  aqueous  beds.  The  beds  were  about  200  feet  thick,  consisting  of  strata 
of  white  and  red  argillaceous  rocks,  rolled  conglomerate,  and  were  all  evidently 
formed  from  the  debris  of  volcanic  rocks,  the  conglomerate  being  made  up 
principally  of  rolled  pumice.  The  west  slope  of  the  range  gradually  descended 
to  the  valley  on  the  west  side  without  any  apparent  disturbance,  the  slope  of 
the  surface  during  the  whole  of  the  distance  being  about  conformable  to  the 
strata. 

As  before  stated,  this  volcanic  ridge  bends  to  the  east  at  each  end,  over- 
lapping the  ends  of  the  east  range.  At  the  north  end,  these  erupted  rocks 
extend  about  three-quarters  of  a  mile  beyond  the  metamorphic  rocks,  and  are 
here  composed  principally  of  grey  and  red  trachytes,  the  extreme  north  point, 
however,  being  formed  by  vesicular  basalts.  At  the  S.  end  of  the  range,  the 
whole  mass  of  the  mountain  appears  to  have  been  thrown  to  the  east  for  a  dis- 
tance of  five  or  six  hundred  yards.  There  the  metamorphic  and  volcanic  rocks 
are  in  contact  for  a  distance  of  three-quarters  ef  a  mije,  the'porphyritic  axis 
of  the  latter  not  reaching  the  surface.  It  is  directly  opposite  and  to  the  east 
of  this  great  dislocation  that  the  hot  spring  breaks  out  with  a  temperature  of 
1650,  from  which  were  obtained  the  interesting  specimens  of  diatoms,  a  descrip- 
tion of  which  I  submitted  to  the  Academy  in  1871.  To  the  south  of  this  dis- 
located portion  of  the  range  is  a  deep  ravine,  and  beyond  this,  and  in  a  line 
with  the  axis  of  the  metamorphic  range,  is  a  range  of  hills  running  south  about 
three  miles,  and  gradually  disappearing  by  the  dip  of  the  strata  to  the  south. 
These  hills  present  an  almost  perpendicular  escarpment  to  the  east,  forming  a 
cliff  about  900  feet  high.  The  lower  part  of  the  cliff  is  covered  up  by  a  mass 
of  talus,  which  .itself  is  so  steep  and  loose  as  to  prevent  investigation  of  the 
structure  of  the  rocks,  and  extends  to  a  height  of  300  feet  above  the  base  of 
the  cliff.  The  rocks,  however,  are  evidently  stratified,  of  aqueous  origin,  and 
composed  of  volcanic  materials  that  would  appear  to  have  been  cemented 
together  by  a  siliceous  cement,  rendering  them  almost  proof  against  the  action 
of  the  elements.  The  strata  were  very  numerous,  as  I  counted  six  different 
strata  in  a  distance  of  about  ten  feet.  They  were  of  different  colors,  white,  red, 
yellow,  and  some  of  the  more  well-marked  beds  could  be  traced  along  the  whole 
face  of  the  cliff,  getting  lower  towards  the  south.  At  one  part  there  was 
evidence  of  a  fault,  the  beds  having  been  broken  off,  and  the  south  end  falling 
about  fifteen  feet  This  was  the  only  disturbance  that  showed  itself  in  these  beds. 
The  cliff  itself  was  evidently  the  result  of  a  vast  fault,  by  which  the  ground  in 
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froot  of  it  Bank  at  least  900  or  1,000  feet.  'Hie  cliff  is  terminated  towards  the 
south  apparently  by  a  dislocation  analogous  to  that  which  pashed  forward  the 
end  of  the  main  Paebla  Range,  throwing  the  whole  mass  of  the  mountain  to 
the  east.  At  this  point  the  height  of  the  stratified  beds  was  about  400  feet 
By  this  dislocation  a  pass  was  formed,  by  which  I  was  able  to  reach  the  upper 
portion  of  the  beds  ;  they  were  found  covered  by  a  layer  of  trachyte,  and  over 
this  again  were  strata  of  basalt.  The  probable  age  of  these  erupted  rocks  is 
the  early  Miocene.  The  eastern  range  is  probably  Triassic,  as  are  the  other 
analagous  ranges  in  this  part  of  the  country.  It  undoubtedly,  at  an  earlier 
period,  extended  to  join  the  Yicksburg  Mountains  to  the  south,  and,  as  before 
stated,  formed  part  of  the  eastern  shore  of  a  vast  basin,  in  which  the  beds  of 
melted  rocks  were  poured  out  in  eruption  after  eruption,  until  they  had  attained 
a  thickness  of  at  least  1,500  feet,  and  possibly  even  a  greater  thickness  still, 
as  in  no  place  are  the  lowest  of  these  erupted  beds  exposed ;  in  fact,  the  min- 
eralogical  character  of  the  lower  beds  would  indicate,  according  to  the  generally 
received  views  of  geologists,  that  these  beds  are  but  the  upper  strata  of  a  far 
more  extensive  eruption.  Probably  during  the  latter  part  of  the  Miocene  era, 
a  suspension  of  volcanic  activity  occurred,  the  surface  became  cooled,  and  the 
depressed  portions  of  these  beds  formed  the  basins  of  lakes,  in  which  the  detritus 
from  the  surrounding  mountains  accumulated  until  it  had  formed  deposits  of 
many  hundred  feet  in  thickness.  After  this  the  strata  became  displaced,  as  we 
now  find  them.  This  displacement  was  caused,  I  think,  by  a  sinking  to  the 
west,  by  which  the  eastern  edge  of  the  beds  were  tilted  up,  and  a  fracture  was 
produced  along  the  line  where  they  were  in  contact  with  the  schists  and  por- 
phyries of  what  now  forms  the  eastern  ridge.  The  valley  between  the  two 
ridges  was  thus  made,  and  a  subsequent  volcanic  outburst,  the  axis  of  which 
was  from  east  to  west,  threw  up  a  ridge  dividing  the  valley  into  two  parts,  and 
elevating  that  part  of  the  volcanic  range,  under  which  it  occurred,  some  800  or 
1,000  feet,  without  apparently  disturbing  the  older  range  to  the  east.  Subse- 
quently, this  valley  has  safibred  considerable  erosion,  and  at  one  time  must  have 
been  filled  by  a  vast  glacier,  which  flowed  out  over  the  southern  part  of  the 
eastern  range,  depositing  a  moraine  250  feet  thick,  which  extends  a  mile  and 
a  half  into  the  plain  beyond  the  base  of  the  mountain. 

Such  is  a  general  outline  of  the  more  marked  geologic^^  features  of  the 
Puebla  Range,  and  I  now  shall  proceed  to  oflfer  a  few  remarks  on  the  minera- 
logical  character  and  chemical  composition  of  the  erupted  rocks  which  consti- 
tute its  western  ridge. 

As  before  stated,  this  ridge  is  composed  of  different  beds  of  erupted  rocks, 
which  are  perfectly  conformable,  and  have  evidently  been  ejected  at  dif*- 
ferent  periods  of  what  must  be  considered  the  same  volcanic  era.  Their 
number  it  is  diflScult  to  state,  as  the  softer  of  them,  by  their  more  rapid  disin- 
tegration, have  covered  the  side  of  the  mountain  for  considerable  space  with 
fine  ash-like  powder,  which,  as  it  never  rains  in  these  regions,  has  no  chance  of 
being  washed  away,  and  can  only  be  removed  in  the  form  of  dust  by  the  wind. 
It  is  only  the  harder  and  more  resisting  layers  that  are  exposed,  as  from  these 
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the  decomposed  rock  is  blown  away  as  fast  as  it  is  formed.  As  well  as  I  coald 
jadge,  I  think  there  must  have  been  more  than  a  hundred  of  these  different 
eruptions.  The  beds  vary  much  in  thickness,  some  being  not  more  than  two 
or  three  feet  thick,  whilst  other  present  escarpments  fifty  feet  high.  As 
will  be  seen  from  the  specimens  I  have  placed  on  the  table,  these  rocks 
differ  much  in  their  appearance,  although^  for  the  reasons  before  stated, 
specimens  of  the  harder  rocks  were  mostly  obtained.  The  specimens  num- 
bered from  one  to  six  (see  woodcut)  were  collected  in  about  a  space  of 
400  yards,  towards  the  foot  of  the  mountain ;  from  seven  to  eleven,  about 
half  way  up ;  and  from  twelve  to  fifteen,  within  100  yards  of  the  sum- 
mit As  will  be  seen,  the  rocks  present  many  varieties,  the  greater  number, 
however,  resembling  anamesite.  The  true  basalts  were  not  often  found 
on  the  surface,  as  they  were  generally  so  decomposed  that  the  position 
they  occupied  was  only  indicated  by  the  surface  being  covered  with  bright 
red  dust,  containing  a  large  quantity  of  zeolites.  Interstratified  with  these 
basaltic  rocks,  we  find  beds  of  diabase  and  labrador  porphyry,  and  towards  the 
top  we  find  vesicular  trachyte  and  porphyritic  obsidian.  These  beds  sedm  to 
follow  no  regular  order  :  for  instance,  between  two  beds  of  anamesite  is  a  bed 
of  diabase.  The  labrador  porphyry  is  in  contact  with  true  basalt,  and  imipe- 
diately  above  the  vesicular  trachyte,  is  a  bed  of  anamesite,  forming  the  crest  of 
the  ridge ;  below  it,  ie  a  bed  of  porphyritic  obsidian ;  then,  apparently  for 
some  distance,  a  bed  of  true  basalt,  the  surface  being  covered  with  red  dust, 
mixed  with  a  large  quantity  of  zeolites ;  and  cropping  out  below  this,  is  another 
bed  of  anamesite.  There  is  a  general  mineralogical  resemblance  between  the 
different  beds,  with  the  exception  of  the  true  basalts  and  the  trachytic  rocks. 
The  others  are  composed  almost  entirely  of  labrador  and  augite,  in  varying  pro- 
portions, and  contained  under  different  forms  in  the  different  varieties  of  rocks, 
the  labrador  being  sometimes  in  large  twin  crystals,  and  in  other  rocks  forming 
a  complete  network  of  minute  crystals,  which,  so  thoroughly  pervade  the  rocks 
as  to  prevent  any  other  form  of  crystal  being  made  out,  although  the  presence 
of  augite  is  rendered  almost  certain  by  polarised  light.  In  the  labrador  por- 
phyry, the  crystals  of  labrador  are  sometimes  an  inch  long.  The  augite  is 
sometimes  in  grains,  but  more  frequently  in  crystalline  plates ;  it  is  usually 
green  or  brown.  Magnetic  oxide  of  iron  is  present  in  most  of  the  rocks, 
although  not  in  any  large  quantity,  except  in  the  true  basalts,  and  in  some  of 
the  darker  anamesites.  Sanadine  has  been  found  in  the  trachytes  and  in  the 
basalts.  Olivine,  as  usual,  is  met  with  in  the  basalts,  and  in  most  of  the  rocks 
micro^crystals  are  met  with  in  large  quantities.  In  general,  the  rocks  are  so 
completely  formed  of  crystalline  elements,  that  vitreous  matter  exists  in  but 
small  quantities ;  it  is  generally  pellucid  and  colorless,  but  in  some  instances 
green.  On  account  of  the  only  specimens  obtainable  being  generally  so  much 
weathered,  the  exact  determination  of  their  crystalline  structure  was  difficult. 
The  chemical  composition  of  some  of  these  rocks  has  been  determined,  and 
furnishes  quantities  of  the  different  substances  of  which  they  are  composed, 
which  vary  considerably  in  the  different  specimens ;  for  instance,  in  the  red 
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yesicnlar  trachyte,  the  amoant  of  silica  is  56.2  per  cent. ;  in  the  labrador  por- 
phyry, 49  per  cent. ;  in  the  diabase,  No.  6,  51  per  cent. ;  in  the  green  trachyte, 
72  per  cent. ;  in  the  black  porphyritic  obsidian,  63  per  cent. ;  and  in  the 
anamesite,  No.  4,  44  per  cent. 

It  is  evident  from  the  above  facts  that  the  relative  position  of  these  different 
beds  is  not  in  accordance  with  the  views  advanced  by  Richthofeo,  in  his  memoir, 
which  was  published  by  the  Academy  in  18G8.  In  this  memoir  it  is  stated 
that  in  massive  eruptions,  of  which  the  Puebia  volcanic  range  presents  so 
striking  an  example,  the  basaltic  rocks  are  always  the  last  to  be  thrown  up,  so 
that  they  invariably  form  the  upper  beds  in  all  such  eruptions.  Here,  however, 
we  find  true  basaltic  beds,  occupying  positions  below  other  erupted  rocks, 
occurring  between  beds  of  porphyry  and  diabase,  and  even  directly  under  beds 
of  a  trachytic  character.  There  can  be  no  doubt  bat  that  Richthofen's  system 
of  volcanic  rocks  is  but  an  expression  of  facts,  as  presented  by  a  large  part 
of  the  massive  eruptions  whose  geological  history  has  been  carefully  investigated. 
That  the  system,  however,  does  not  apply  to  the  Puebia  range  of  mountains,  is, 
I  think,  beyond  a  doubt ;  and  I  expect  the  geological  formation  of  this  range 
will  be  found  repeated  in  the  vast  outflows  of  volcanic  rocks  that  cover  so  large 
a  portion  of  eastern  Oregon,  extending  north  beyond  the  Columbia  River.* 

The  mineralogical  character  and  chemical  composition  of  these  Puebia  beds 
is  so  interesting,  that  I  hope  at  some  future  time  to  bring 'before  the  Academy 
a  more  complete  account  of  my  investigations  on  this  subject 

Professor  Joseph  Le  Conte  read  the  following : 

On  the  Great  Lava -Flood  of  the  Northwest,  and  on  the 
Structure  and  Age  of  the  Cascade  Mountains. 

BT  JOSEPH  LB  CONTB, 
ProfMSor  of  Qwlogy  in  the  Uniyenitj  of  Calif omU. 

ABSTRACT. 

I. — Lava-Flood  of  the  Northwest. 
I 
The  author  stated,  that  in  the  summers  of  1871  and  1873  he  made  a  geo- 
logical tour  through  portions  of  Oregon  and  Washington,  the  object  of  which 
was  to  study  the  lava-flood  of  this  region,  and  especially  the  structure  of  the 
Cascade  range.    He  attributes  much  of  his  success  to  the  kind  assistance  of ' 
Bev.  Mr.  Condon,  the  geologist  of  Oregon. 

*  From  the  higheet  point  of  the  ridge,  as  far  as  could  be  aeen,  the  country  to  the 
north  and  west  presented  the  appearance  of  a  purely  volcanic  coantry.  Vast  fanlu 
were  visible  to  tbe  west,  and  when  near  enongh  to  be  made  out,  presenting  sectfons  of 
horizontal  strata  analagoos  to  those  at  the  south  end  of  Paebla  range.  To  tbe  north- 
west was  a  high  range,  presenting  a  steep  escarpment  to  tbe  southwest,  tlie  top  forming 
a  table  land,  with  a  gradaal  slope  to  the  north.  Still  farther  to  the  north  is  the  high 
range  of  Stein's  moantain,  on  tbe  top  of  which,  I  am  informed,  a  large  table  land  is 
found. 
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He  describes  the  lava-flood  as  probably  the  greatest  in  the  world.  Issaiog 
from  fiasares  in  the  Cascade  and  Blue  Moantain  raoges,  it  spread  over  nearly 
the  whole  of  Oregon,  WashiDgton,  and  Idaho,  and  far  into  Califoroia  on  the 
south,  Montana  on  the  east,  and  British  Colnmbia  on  the  north.  Its  area  is 
certainly  200,000  to  300,000  square  miles.  Its  thickness  in  the  axis  of  the  Gas- 
oade  MouDtaios,  where  it  is  cut  through  by  the  Columbia  River,  is  more  than 
3,500  feet  The  section  shown  by  the  Des  Chutes  River,  fifty  miles  from  the 
uis,  is  2,000  to  3,000  feet.  The  average  thickuess  over  the  whole  Cascade 
region  (100,000  square  miles)  is  probably  not  less  than  2,000  feet. 

II. — Stbucturb  op  the  Cascade  Mountains. 
The  Columbia  River,  on  its  way  to  the  Pacific,  cuts  through  the  Cascade 
range  almost  to  the  sea  level.  Its  magnificent  canon  reveals  the  structure  of 
this  range  for  nearly  100  miles.  Except  120  feet  at  the  base  and  in  the  axis, 
the  whole  range  consists  of  hiyers  of  lava,  piled  one  on  top  of  another  to  the 
thickoesB  of  about  3,700  feet  The  lava  is  cut  entirely  through  only  in  the  axis 
of  the  range,  and  there  only  for  two  or  three  miles ;  at  this  place,  therefore,  is 
revealed  the  old  ground  surface  upon  which  the  lava  was  first  outpoured. 

The  river  at  this  place  (Cas- 


}■— 


cades  of  the  Columbia)  washes 
against  the  southern  clifif,  and 
makes  a  fine  section.  The  best 
place  to  examine  is  nearly  op- 
posite the  lower  steamboat-land- 
ing. The  diagrams,  figs.  1  and 
2,  represent  the  front  view  and 
a  section  of  the  cliff  at  this 
place. 

From  the  water  level  to  fif- 
teen   feet   above,  there   is  a 
coarse  conglomerate  (a)  of  por- 
Fio.  1.  phyritic  pebbles  and  boulders 

ID  a  cemented  earthy  paste.  This  is  limited  above  by  an  irregular  dark  line 
(&),  a  veritable  groaDd-surraoe.  On  this  stood  silicified  stumps,  with  roots  ram- 
ified in  the  boulder  soil  beneath.  Above  this  ground-surface  lay  a  stratified 
•adatone  (c),  two  feet  thick,  filled  with  leaf  impressions.  Above  this  lay  a 
conglomerate  (rf),  irregularly  stratified  in  spots,  like  modified  drift,  containing 
Ktttered  fragments  of  silicified  driflrwood.  Upon  the  uneven  surface  (e)  of 
this  rested  lava  layers,  one  above  another,  to  the  height  at  this  point  of  about 
3,000  feet. 

That  there  might  be  no  uncertainty  about  the  actual  relation  of  the  lava  to 
the  conglomerate,  several  of  the  stream-beds  running  into  the  Columbia  at  this 
point— and  making  actual  sections  similar  to  the  ideal  section,  fig.  2 — were 
ttoended.  In  several  instances,  in  the  stream-beds  as  well  as  on  the  Columbia 
River  at  Tooth  Bridge,  the  actual  contact  of  the  lava  with  the  underlying 
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conglomerate  was  seeD.  Undoubted  evidence  was  also  fonnd  that  the  upper 
sarface  of  the  conglomerate  (e)  was  an  old  eroded  land-surface,  upon  which  the 
lava  was  outpoured. 

There  can  be  no  doubt, 
therefore,  that  (ft)  marks  the 
place  of  an  old  forest  ground, 
upon  which  grew  the  trees, 
whose  stumps  still  remain  in  a 
silicified  condition,  before  the 
lava  was  outpoured  ;  an<i  that 
the  leaves  of  the  stratum  (c) 
are  those  of  these  or  contem- 
poraneous trees.  The  order  of 
events  seems  to  have  been  :  1. 
A  forest  of  oak  and  conifers. 
2.  The  destrnction  of  the  trees 
by  water,  the  shedding  and 
burying  of  the  leaves,  and  the 
rotting  of  the  trunks  to  stumps.  3.  The  covering  of  the  place  several  hundred 
feet  with  coarse  deposit  (d),  4.  The  erosion  of  this  second  land-surface  (<?)  into 
hill  and  dale.  5.  The  outpouring  of  the  lava,  layer  upon  layer,  for  a  long 
period  of  time.  6.  Finally,  the  erosion  of  the  streams — whether  as  ice  or  water, 
or  both — through  the  3,000  feet  of  lava  into  the  underlying  soil.  It  is  this  last 
fact,  viz :  the  cutting  through  the  lava  into  the  softer  underlying  conglomerate, 
which  determines  the  existence  of  the  cascades  of  the  main  river,  and  also  the 
perpendicular  falls  at  the  heads  of  the  tributary  stream  gorges. 

III. — Age  op  thb  Cascade  Range. 

There  has  been  much  doubt  as  to  the  age  of  the  Cascade  Mountains.  The 
author  thinks  the  leaf  bed  (c)  furnishes  the  means  of  determining  this  question 
with  considerable  certainty.  A  number  of  specimens  of  leaf  impressions  and 
silicified  wood,  gathered  by  him,  were  sent  to  Prof.  Lesquereux.  According  to 
this  high  authority,  they  are  leaves  and  wood  of  species  of  oak  and  conifers, 
which  indicate  certainly  Tertiary,  most  probably  Miocene.  The  lava-flood,  there- 
fore, occurred  during  or  after  the  Miocene.  But  since  the  upper  surface  of  the 
conglomerate  is  an  old  eroded  land-surface,  requiring  much  time  for  its  erosion, 
it  is  most  probable  that  the  lava  flood  occurred,  or  began  to  occur,  at  the  end  of 
the  Miocene,  This  would  make  it  coincideyit  with  the  formation  of  the  Coast 
range.  It  began  to  occur  then  ;  but  it  continued  by  the  outpouring  of  suc- 
cessive layers,  building  higher  and  higher,  probably,  until  the  end  of  the 
Tertiary. 

The  height  of  the  passes  of  the  Cascade  range  is  not  more  than  4,000  or  5,000 
feet ;  but  the  lava  is  3,000  to  4,000  feet  thick.  Evidently,  then,  the  great  bulk 
of  this  range  is  of  late  Tertiary  origin.  Bat  the  range  probably  existed  before 
this  as  a  low  range  of  granite  and  slate,  like  the  Sierras,  and  of  the  same  age. 
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The  evidence  of  this  is  aeon  in  the  granite  and  slate  peaks,  which  still  rise  above 
the  lava  Hood,  along  the  skirts  or  thinner  portions  of  the  lava.  This  underlying 
■portion,  therefore,  is  of  the  same  age  as  the  Sierras ;  while  the  great  bulk,  i  e.,  the 
lava  portion,  is  probably  of  the  same  age  as  the  Coast  range. 

IV. — Theory  op  the  Ejection  ot  the  Lava  Flood,  and  of  the  Formatiok 
OF  the  Cascade  Mountains. 

Scattered  over  the  surface  of  the  Cascade  lava-flood  there  are  ten  to  twelve 
snow-clad  volcanic  peaks,  and  probably  nsany  other  smaller  cooes.  It  is  simply 
incredible  that  this  immense  mass  of  lava  has  issued  from  these  craters — that  the 
force  of  ejection  has  been  only  steam  generated  by  the  contact  of  percolating 
meteoric  waters  with  incandescent  fluid  subterranean  masses.  The  ejection  of 
the  lava-flood  cannot  be  accounted  for  except  by  more  general  causes,  afifectiog 
the  whole  earth — except  by  those  great  agencies  Jby  which  mountain  chains 
themselves  are  formed.  It  has  been  squeezed  out  through  fissures  by  powerful 
lateral  pressure  produced  by  the  internal  contraction  of  the  whole  earth,  as 
already  described  in  a  previous  article.* 

But  there  seems  to  be  an  inverse  relation  (recently  pointed  out  by  Danaf)  be- 
tween the  amount  of  lateral  mashing  and  folding  of  strata  in  mountains  and  the 
amount  of  fissure  eruptions.  I  explain  this  as  follows:  Mountain  ranges  are 
formed  by  lateral  crushing  together  and  vertical  upswelling  of  lines  of  thick 
sediments ;  but  the  ranges  thus  formed  became  afterwards  subject  to  successive 
elevation  by  the  action  of  the  same  force  which  first  formed  them.  But  there  is 
this  difil^rence  between  the  first  formation  and  the  subsequent  increase :  The 
yielding  of  the  softer  sediments  is  quite  graducd  and  with  little  resistance,  and 
therefore  with  little  heat  by  transformation  of  mechanical  energy  (according  to 
Mallet's  pregnant  idea),  producing  only  metamorphism,  but  not  fusion  of  the 
strata ;  while  in  the  subsequent  increase  the  yielding  of  the  already  hardened 
land  surface  is  with  much  resistcuicej  and  therefore  with  much  heat,  even  to  the 
fusion  of  strata,  and  also  paroxysmal  with  formation  of  great  fissures,  and  the 
out-squeezing  of  the  fused  matter  through  the  fissures  as  great  sheets  of  lava. 
In  the  first  process  there  is  upswelling  or  uplifting  of  the  stratified  surface ;  in 
the  second,  an  upbuilding  on  the  stratified  surface  by  the  oat-squeezing  of  liquid. 
In  both  cases  increase  of  height  is  the  same,  being  oteasured  by  the  amount  of 
lateral  crushing, 

Thus,  to  give  examples :  The  Apalachian  wfts  formed  by  the  first  process — 
i  e,  by  crushing  together  horizontally  and  upswelling  vertically  of  thick  sedi- 
ments, at  the  end  of  the  Coal  period  ;  its  subsequent  increase  at  the  end  of  the 
Jurassic  was  with  great  fissure  eruptions.  The  Sierras  were  formed  by  the  first 
process,  at  the  end  of  the  Jurassic.  A  second  elevation,  with  great  fissure 
eruptions,  took  place  at  the  end  of  the  Tertiary.  The  Coast- chain  was  formed 
by  the  first  method,  at  the  end  of  the  Miocene  ;  while  its  great  fissure  ejections 

*  Am.  Jounul  of  Science,  Vol.  IV.,  p.  470.      t  Am.  Jonixua  of  Science,  Vol.  VI. 
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took  place  at  the  end  of  the  Tertiary,  or  later.  So  also  with  the  Cascades. 
This  range  was  first  formed  like  the  Sierras,  and  bj  the  same  method,  at  the 
end  of  the  Jarassic ;  while  its  great  subsequent  increase,  at  the  end  of  the  Mio- 
cene, was  by  floods  of  ejected  matter.  In  the  first  three  cases  the  range  was 
born,  nearly  fall-grown,  by  the  first  method  ;  while  in  the  case  of  the  Cascades 
the  great  balk  was  produced  by  the  second  method. 

The  main  point  of  this  theory  is  equally  tenable,  whether  we  regard  the  sub- 
moantain  liquid  as  locally  formed  by  transformation  of  mechanical  energy  into 
heat,  as  maintained  by  Mallet,  or  whether  we  regard  it  as  a  remnant  of  the 
original  sub-crust  fire-sea  of  Dana. 

V. — Some  Points  sugorsted  by  Previous  Discussion. 

The  author  then  mentioned  briefly  several  important  subjects,  which  requwe 
additional  observation. 

a.  The  successive  flows  by  which  the  Cascade  Mountains  are  built  up,  are  in 
many  cases  easily  detected.  In  the  section  made  by  the  Columbia  River,  the 
lava  is  arranged  in  layers,  one  above  the  other ;  ten  or  twelve  may  be  counted, 
and  many  others  are  concealed  by  debris.  In  the  Des  Chutes  River  canon  at 
least  thirty  may  be  detected,  and  doubtless  many  others  are  concealed  by  debris. 
These  layers  sometimes  evidently  indicate  separate  flows ;  sometimes  more 
doubtfully. 

6.  The  sections  made  by  theColambia  and  Des  Chutes  rivers  aff'ord  a  splendid 
opportunity  of  testing  the  truth  of  Richthofen's  view,  that  there  is  an  invari- 
able order  of  sixcesxion  in  the  appearance  at  the  surface,  by  fissure  eruption,  of 
the  different  kinds  of  eruptive  rocks.  The  author  made  some  observations  which 
seemed  to  confirm,  and  others  which  seemed  to  oppose,  Richihofen*8  view.  He 
does  not,  however,  consider  his  observations  conclusive. 

c.  Formation  of  Columbia  River  cafion.  The  lava-flood  was  formed  by  fissure 
eruptions,  which  continued,  probably,  through  the  later  Tertiary  period,  and 
then  continued,  in  spots,  by  crater  eruption  almost  till  now.  The  erosion  of  the 
canons  took  place  subsequently  to  the  lava  flood.  The  Columbia  River  and 
Des  Chutes  River  canons,  like  nearly  all  our  great  cafions,  were  formed  since 
the  Tertiary.  The  author  thinks  that  in  the  ca&on  of  the  Columbia  the  work 
of  the  post-Tertiary  may  be  distinguished  from  the  work  of  the  present  epoch. 
Fig.  3  is  a  diagramic  section  across  the  Columbia  River  canon  at  the  Cascades. 
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Digitized  by  CjOOQIC 


ACADBMT  OF  BCIBNCES.  219 

The  wide  part  inclosed  between  the  clifi&  a  a  (which  is  about  five  miles  wide) 
he  thinks  has  been  made  daring  the  post-Tertiary,  either  by  ice  or  swollen  waters, 
or  both.  Daring  the  present  epoch  the  greatly  shranken  river  has  cut  its  way 
into  the  underlying  conglomerate,  moving  meanwhile  steadily  to  the  south,  and 
making  there  a  perpendicular  cliff.  If  so,  then  the  recession  of  the  perpen- 
dk:nlar  falls  of  the  tributaries  back  to  their  present  position,  about  two  or  three 
miles  from  the  main  river,  has  also  been  the  work  of  the  present  epoch. 

VI. — Prairie  Mounds. 

Oregon  and  Washington  are  covered  with  a  drift  ten  to  thirty  feet  thick, 
composed  of  impalpable,  unsorted  earth  (rock  meal),  'mixed  with  pebbles  and 
rounded  boulders.  The  upper  portion  of  this  earth  is  finer,  the  pebbles  becom- 
ing more  numerous  and  larger  as  we  pass  downward.  Thus  it  may  be  regarded 
as  consisting  of  two  part&— a  finer  and  more  movable  layer  above,  and  a  coarser 
and  less  movable  one  below,  graduating  more  or  less  perfectly  into  each  other. 

Again :  At  the  southern  extremity  of  Puget  Sound,  in  the  midst  of  the 
dense  fir  forests,  and  separated  from  tbem  by  the  sharpest  line  of  definition,  there, 
are  remarkable  narrow,  irregularly  ramifying  glades,  or  prairies,  entirely  destitute 
of  trees  or  shrubs.  These  are  doubtless  old  bottoms  of  Puget  Sound,  made  dry 
by  elevation.  They  are  povered  with  drift-soil.  These  grassy  prairies  are  cov- 
ered as  thickly  as  possible  with  mounds,  about  three  to  four  feet  high,  and  thirty 
to  forty  feet  diameter.  There  are  probably  millions  of  them.  The  general 
appearance  is  that  of  almost  perfect  regularity  of  size  and  shape.  The  soil  of 
the  mounds  is  a  rather  fine  drift,  with  pebbles  not  larger  than  a  pigeon's  egg. 
The  intervals  between  the  mounds  are  strewed  with  larger  pebbles.  The  mounds 
are  occupied  by  ferns,  the  intervals  only  by  grass.  These  treeless  spaces  are 
called  "  mound-prairies.'' 

There  has  been  much  speculation  as  to  the  origin  of  these  remarkable  mounds. 
Some  suppose  them  burial-mounds,  and  that  we  have  here  veritable  cities  of  the 
dead ;  others,  that  they  were  raised  as  foundations  for  huts,  on  a  wet  soil ;  others, 
that  they  were  made  by  a  species  of  fish,  when  these  spots  were  still  the 
shallow  bottom  of  the  Sound— that  they  are  huge  fish-nests.  No  careful  ob- 
server can  for  a  moment  entertain  any  of  these  views.  The  mounds  have  been 
frequently  explored,  and  although  from  time  to  time  there  have  been  reports  of 
relics  having  been  found  in  them,  the  author  feels  quite  confident  that  nothing 
has  ever  been  found. 

The  author  states  that  his  observations  in  Eastern  Or^on — where  they  occur 
in  every  variety  of  form,  size,  and  regularity — and  in  California,  convince  him 
that  they  are  the  result  of  surface  erosion  under  peculiar  conditions;  these  con- 
ditions being  a  hare  country  and  a  dnft-soil  more  movable  above  and  less  mov- 
able below.  Erosion  removes  the  finer  top-soil,  leaving  it,  however,  in  spots. 
The  process  once  commenced,  weeds,  shrubs,  and  ferns  take  possession  of  these 
spots  as  the  better  soil,  or  sometimes  as  the  drier  soil,  and  hold  them,  and  by 
their  roots  retard  the  erosion  there.  In  some  cases  a  departing  vegetation — a 
vegetation  gradually  destroyed  by  an  increasing  dryness  of  climate — is  an  im- 
portant condition. 
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Gertaio  it  is  that  id  all  the  treeless  regions  of  GalirorDia  and  Oregon,  that 
have  not  been  touched  by  the  plow,  the  same  phenomenon  may  be  observed,  to  a 
less  extent.  In  California  they  are  called  "  hog-wallows."  The  hog-wallows  of 
California  may  be  traced  by  insensible  gradations  into  the  larger  mounds  of 
Eastern  Oregon,  and  these,  in  their  turn,  into  the  more  perfect  mounds  of 
Mound  Prairie ;  they  are  all  evidently  due  to  the  same  cause.  If  the  mounds 
of  Mound  Prairie  were  a  unique  phenomfnon,  we  might  resort  to  exceptional 
causes ;  but  a  phenomenon  so  widespread  must  be  due  to  a  wide-spread  agent. 


Special  MBsriNa,  Monday,  Deobmbeb  22d,  1873, 


AT  MEBCANTILB  LIBBA&7  HALL. 

The  President  stated  that  at  the  last  regular  meeting  of  the 
Academy,  this  special  meeting  was  called  as  a  tribute  to  the  mem- 
ory of  Professor  Agassiz ;  and  the  programme,  as  arranged  by  thie 
Committee,  will  consist  of  short  addresses  by  its  members,  Professors 
Oilman  and  Joseph  Le  Conte,  Bev.  Drs.  Stebbins  and  Scott,  Mr. 
Steams  and  myself. 

BemarkB  of  President  Qeorge  Davidson. 

In  his  own  handwriting,  upon  a  souvenir  of  his  Pacific  Coast  visit,  is  the 
legend  **  L.  Agassiz,  born  May  28tb,  1807."  On  the  14th  of  December,  1873, 
the  telegraph  flashed  to  the  uttermost  parts  of  the  earth  that  he  was  no  more ; 
and  we  meet  to-night  to  render  homage  to  his  memory. 

After  a  few  occasional  meetings,  from  my  first  acquaintance  with  him  twenty- 
seven  years  since,  it  happened  to  my  lot  last  season  to  introduce  him  to  the  Acad- 
emy and  its  friends,  after  his  voyage  of  twenty  thousand  miles,  undertaken  at  a 
time  of  life  when  moat  of  us  look  forward  for  rest  from  life-toiling.  Tou  saw  that 
his  old  enthusiasm  was  still  ablaze ;  you  felt  the  peculiar  charm  of  his  presence 
and  voice,  and  were  happier  and  better  in  knowing  that  you  had  come  into  per- 
sonal relations  with  one  who  commanded  such  influence  and  power  for  good.  So 
it  has  been  through  a  busy,  earnest  life,  devoted  to  but  one  object ;  to  see  him 
was  to  love  him ;  to  know  him  was  to  willingly  promise  service  to  science  for 
all  time,  and  to  feel  amply  repaid  in  fulfilling  that  promise. 

Learned  men  and  statesmen,  and  educated,  brillimit  women,  had  hung  on  his 
words,  and  had  paid  the  same  tribute :  all  mourn  with  the  same  sorrow.    In  oar 
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hearts  he  can  never  be  forgotten ;  in  the  oentaries  hence,  his  inflaence  and  labors 
will  assure  students  there  were  intellectual  giants  in  these  days. 

To  others,  more  intimate  with  his  daily  life  and  thoughts,  must  be  left  the 
analysis  of  that  powerful  bold  which  he  maintained  on  all  classes  of  men.  Sim- 
plicity and  purity  of  character,  singleness  of  purpose,  directness,  and  compre- 
hensiveness of  the  highest  order,  were  the  bases  for  that  subtle  power  which 
gathered  facts  from  observation,  combined  and  correlated  them,  thence  deduced 
order ;  and  placed  them  so  lucidly  and  attractively  before  the  learned  and  the 
unlearned. 

With  the  permission  of  the  Academy,  I  make  this  the  occasion  to  say  a  few 
words  upon  the  impetus,  direction,  and  steadily  preserved  influence  which  he 
exerted  upon  scientific  study  in  the  United  States ;  not  only  in  his  particular 
lines  of  investigation,  but  upon  every  other  branch  of  knowledge.  In  1846, 
fresh  from  contact  with  the  advanced  scientific  men  of  Europe,  and  endowed 
with  the  amplest  powers  of  body  and  mind,  he  saw  and  was  delighted  with  the 
broad  and  untrannneled  field  in  the  country  of  his  adeption.  One  rule  he  at 
once  established  for  himself— that  the  results  of  all  his  investigations  should  be 
given  to  American,  and  not  to  foreign  institutions  ;  and  to  the  day  of  his  death 
he  broke  not  the  self-imposed  obligation.  He  had  cast  his  life  and  lot  amongst 
us ;  and  the  communication  of  discoveries  to  others  abroad — who,  however, 
were  no  less  his  friends,  admirers,  and  co-laborers — he  deemed  a  special  act  of 
treason. 

The  many  wants  he  discovered,  upon  assuming  his  professorship  in  Cam- 
bridge, would  have  disheartened  and  dismayed  others  less  ardent  and  self-reliant. 
Ton  recollect  with  what  quaint  and  good  humor  he  described  the  few  dried 
fishes  forming  the  collection  of  natural  history,  by  which  he  was  expected  to 
illustrate  his  lectures  and  investigations.  That  want  aroused  in  his  mind  the 
desire,  and  fixed  the  purpose,  to  found  a  museum  of  zoology  which  should  sur- 
pass the  roost  complete  in  Europe — not  as  a  mere  measure  of  vastness,  but  as 
the  only  proper  means  of  affording  the  necessary  material  for  the  use  of  students, 
and  for  aiding  the  broader  studies  of  the  advanced  naturalist  With  constant 
thinking,  the  plan  grew  in  scope  and  definiteness.  Here  men  high  in  their 
special  studies  could  thoroughly  describe  and  classify  every  obtainable  specimen, 
and  designate  their  relation  with  each  other ;  whilst  the  fossils  of  buried  ages 
should  reveal  their  story,  and  exhibit  their  correlation  with  the  present  epoch. 
From  a  critical  discussion  of  such  aggregated  results,  we  may  be  assured  that 
the  law  of  development  in  the  natural  history  of  the  world,  whatever  it  may  be, 
would  be  demonstrated. 

He  has  not  lived  to  see  it.  For  a  quarter  of  a  century  he  has  fought  to  ob- 
tain the  means  to  perfect  it,  and  has  really  succeeded  as  no  other  man  upon  this 
continent  could  have  hoped  for.  But  he  has  infused  among  our  people  the  sen- 
timent of  more  liberal  assistance  to  science,  and  the  full  fruition  of  his  labor  will 
come  to  his  successors.  ^ 

It  seems  a  marvel  how  much  of  the  enthusiasm  and  industry  of  Agassiz  has 
been  developed  among  those  who  have  studied  or  come  in  contact  with  him.   I 
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there  were  any  that  became  weary  with  the  heat  and  barthen  of  the  day,  they 
have  dropped  by  the  way-side.  The  young,  the  earnest,  the  ambit iou3t  are 
scattered  over  the  globe,  searching,  working,  and  studying  to  increase  our 
knowledge..  The  men  of  mark  who  have  been  students  under  him  are  not  few ; 
although,  perhaps,  differing  from  many  of  his  views,  they  arc  working  with  his 
indomitable  ardor.  From  him  they  have  learned  that  their  real  student  life  but 
just  commences  when  they  quit  the  college  balls  for  the  broader  and  more  sug- 
gestive fields  where  animal  life  exhibits  itself  in  a  thousand  new  relations,  and 
suggests  new  methods  and  solutions. 

In  the  last  quarter  of  a  century  there  has  arisen  in  America  a  large  body  of 
the  ablest  naturalists,  geologists,  and  palaeontologists ;  and  I  attribute  the  thor* 
oughness  of  their  investigations,  their  enthusiasm  and  success,  to  the  direct  and 
reflected  example  of  Agassiz. 

But  the  impetus  which  he  gave  to  the  interesting  study  of  natural  history,  to 
fossil  icthyology,  to  geology,  and  especially  to  glacial  action,  had  its  effect  upon 
all  other  branches  of  science.  Remarkably  well  versed  in  every  science,  and 
intimate  with  the  scientists  in  their  specialties,  he  imparted  to  them,  as  the 
magnet  to  the  steel,  an  equal  amount  o(h\fi  force,  directness,  and  thoroughness; 
he  cheered  the  struggling,  reinvigorated  the  diffident,  and  diffused  a  halo  of  at- 
tractiveness around  each  one's  study. 

He  was  especially  earnest  and  forcible  in  expressing  his  views  of  scientific 
education.  He  contended  for  broader  studies  than  those  prescribed  in  the  old, 
dogmatic  curriculum;  for  something  more  than  heavy,  reiterated  book- 
learning.  He  demanded  original  research,  exhaustive  observation,  and  rigorous 
comparison.  And  whilst  garnering  the  treasures,  he  was  peculiarly  chary  of 
propounding  hypotheses  and  theories.  To  him  the  time  had  not  come  for  lay- 
ing down  the  law  of  development  He  could  not  bear  with  superficial  study : 
a  man  should  give  his  whole  life  to  the  object  he  had  undertaken  to  investigate. 
He  felt  that  desultory,  isolated,  spasmodic  working  avails  nothing,  but  curses 
with  narrowness  and  mediocrity.  Although  strongly  wedded  to  his  particular 
objects  and  course,  he  fully  realized  and  ably  advocated  the  equal  value  and  im- 
portance of  the  other  special  branches.  He  appreciated  the  fact  that  the  tastes 
and  peculiar  mental  fiber  of  others  would  lead  them  in  other  channels,  and  he 
looked  forward  to  the  time  when  their  results  should  be  brought  into  harmony 
with  his  own. 

We  hear  so  much  of  weak,  inconsequent  condemnation  of  specialists,  that  an 
erroneous  but  wide-spread  misapprehension  would  appear  to  exist  upon  the  sub- 
ject. In  every-day  life,  who  hesitates  to  measure  out  commendation  to  the 
blacksmith,  the  printer,  the  farmer,  the  jeweler,  the  artist,  the  merchant,  for 
excellence  in  their  specialties  ?  The  steamship,  the  mansion,  the  brid^^  are 
but  the  carefully  combined  results  of  men's  labors  in  many  special  trades ;  and 
the  strength  and  beauty  of  every  structure  and  work  are  great  and  pleasing  just 
in  proportion  as  the  special  workmen  are  skilled.  The  moulding  of  all  tiidr 
results  into  one  harmonious  body  is  the  work  of  another  specialist,  who  has  the 
comprehension  to  properly  adjust  and  aggregate  them. 


Digitized  by  VjOOQ IC 


AGABEMT  OF  SCIBNCBS.  223 

llie  case  is  not  at  all  dissimilar  with  the  specialists  of  science.  Each  is  gath- 
ering and  logically  arranging  all  the  details  of  his  examinations  and  study  ; 
whilst  others  are  endeavoring  to  blend  and  harmonize,  so  far  as  practicable  with 
yet  incomplete  observations,  the  resalts  in  the  different  branches  of  science.  So 
delicate  have  become  the  means  and  methods  of  examination,  so  extreme  the 
range  of  subjects,  so  intimate  their  correlation,  that  we  are  perforce  compelled 
to  confine  our  special  investigations  to  single  and  very  narrow  lines  of  research. 
The  geologist,  botanist,  chemist,  physiologist,  mathematician,  subdivide  their 
labors ;  cosroical  physics  attract  one  astronomer,  observations  of  the  planets 
another,  spectrum  analysis  another.  As  the  results  in  particular  branches  are 
announced,  special  discassions  are  entered  upon  to  evolve  the  law  which  en- 
twines and  embraces  them  all.  These  discnssions  must  conform  to  and  be  gov- 
erned by  mathematical  processes.  No  indeterminate  solutions  can  be  admitted ; 
for  their  presence  indicates  the  necessity  for  more  tangible  factsv 

It  was  the  realization  of  this  requirement  for  labor  in  specialties  in  natural 
history  and  its  cognate  branches,  that  impressed  Agassiz  with  the  necessity  of  a 
museum  that  should  be  complete  in  its  absolutest  sense ;  and  to  accomplish  this 
he  undertook  his  exploration  on  the  Amazon,  his  voyage  round  Cape  Horn,  and 
had  projected  a  voyage  this  coming  May  through  the  labyrinth  of  waters  ex- 
tending from  Puget  Sound  to  the  Ghilkaht  River,  in  AJaska. 

On  the  Pacific  Coast  we  are  full  of  faith  that  such  a  museum  will  be  gath- 
ered by  the  Academy,  and  that,  from  the  ample  means  of  her  benefactors,  origi- 
nal researches  in  special  branches  of  science  will  be  systematically  carried  on, 
and  the  results  be  regularly  tnade  known  in  series  of  lectures.  For  general 
information,  this  method  has  had  no  abler  exponent  than  Agassiz  ;  in  fact,  he 
was  the  father  of  the  method  of  popularizing  science  by  lectures  of  the  highest 
order  by  the  investigators  themselves.  In  the  present  flush  of  scientific  lecturers 
we  are  too  apt  to  forget  that  when  he,  many  years  since,  commenced  giving  his 
series  of  lectures  on  natural  history,  fossil  fishes,  the  glaciers,  etc.,  freed  from  the 
usual  flood  of  cold  technicalities,  he  was  looked  upon  as  an  innovator,  and  as 
degrading  science.  Fortunately,  his  conception  of  its  value  was  the  true  one. 
A  deep  and  abiding  yearning  for  fresh,  living  information  has  been  diffused,  and, 
•>  one  by  one,  even  the  learned  men  of  Europe  have  yielded  to  the  pressure,  and 
given  of  their  abundant  stores  of  knowledge  to  the  humble  as  to  the  rich. 

We  cannot  yet  measure  the  full  value  of  this  new  means  of  diffusing  the 
results  and  methods  of  scientific  investigations.  It  humanizes  and  expands  the 
minds  of  men  of  power  whose  business,  habits  and  pursidts^have  kept  them 
apart  from  study  since  their  school-boy  days ;  it  quickens  the  memory  of  the 
student  and  reader ;  and  from  the  humbler  walks  of  life  it  will  call  out  the 
latent  talent  of  many  a  gifted  but  timid  youth,  whose  instincts  and  aspirations 
would  have  been  chilled  by  the  esoteric  system  of  the  old  formal  school. 

In  the  introduction  of  this  method  of  popularizing  science,  it  was  peculiarly 
fortunate  that  Agassiz  had  the  rare  power  of  stating  so  clearly  and  so  logically, 
and  of  illustrating  so  rapidly  and  cleverly,  the  processes  and  deductions  of  his 
investigations.    It  was  all  new  knowledge— not  gleaned  from  encyclopedias  or 
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composed  of  the  anverified  statemeots  of  others.  It  was  mental  food  for  the 
acatest  thinker ;  it  was  compreheoiled  by  the  jouogest  stadent.  lu  his  lectares 
his  diction  was  a  model  of  English  ;  no  straining  for  effect,  no  struggling  for 
words,  but  the  right  word  always  in  the  right  place.  **  I  never  think  of  the 
words  I  am  to  use,"  said  he.  "  I  arrange  the  matter,  order,  and  method  of 
statement  and  illustration  clearly  in  my  mind  before  I  begin,  and  then  the 
words  come  of  themselves." 

It  was  fortunate,  also,  that  he  had  that  charm  of  manner — modesty,  sim- 
plicity, manliness,  and  kindness  for  others — which  attracted  and  captivated 
his  audience.  In  fact,  it  was  fortunate  for  popular  science  that  he  was — Agassiz ; 
for  men  with  such  a  rare  combination  of  good  qualities,  and  such  a  position, 
come  but  seldom  in  a  century. 

One  of  the  bmnches  of  scientffic  investigation  to  which  he  gave  much  actual 
examination  and  earnest  thought,  and  by  which  he  will  be  known  as  the  great 
expounder,  was  the  extent  of  glacial  action  during  the  period  when  the  greater 
part  of  the  northern  and  southern  continents  was  under  an  ice-sheet  of  immense 
thickness.  He  first  grasped  the  full  force  of  the  problem,  and  enunciated  it; 
and  his  demonstrations  have  made  clear  many  existing  conditions  on  the  surface 
of  the  earth,  which  had  baffled  the  skill  of  others.  Perplexities  melted  before 
it,  and  from  chaos  are  emerging  order  and  oonsecutiveness.  In  his  visit  to  this 
Coast,  he  was  particularly  gratified  and  excited  with  the  evidences  of  glacial 
action  which  mark  our  Sierras,  and  which  I  have  shown  to  mark  our  coast-line. 
These,  the  existence  of  the  great  living  glaciers  of  British  Columbia  and  Alaska, 
and  the  evidences  of  glacial  action  through  the  thousand  miles  of  ocean  Yosero- 
ites  stretching  from  latitude  forty-seven  to  sixty,  were  some  of  the  inducements 
that  led  him  to  acquiesce  in  the  projected  trip  of  this  season.  He  had  studied 
the  glacial  action  through  similar  geological  formations  from  Cape  Horn  north- 
ward, and,  from  his  comprehensive  knowledge  and  grasp  of  the  subject,  was 
peculiarly  fitted  for  the  discussion.  Even  among  those  who  maysbe  capable  of 
seizing  the  minutise  of  evidence  and  realizing  the  magnitude  of  the  powers 
which  performed  that  work,  it  may  be  many  years  before  anyone  can  command 
the  means  and  the  time  for  Cheir  examination  and  elucidation.  It  requires  a  rare 
combination  of  qualifications  for  its  solution,  particularly  that  of  the  mechad- 
ical  faculty ;  and  we  can  but  hope  that  from  among  our  young  students  of  Cal- 
ifornia will  come  those  who  can  demonstrate  it  successfully. 

I  close  with  a  few  words  of  a  power  which  he  possessed,  so  unusual  among 
scientific  men,  yet  so  absolutely  necessary  for  the  development  of  science  as 
understood  by  the  specialists,  and  of  knowledge  as  taught  by  the  colleges, 
that  we  can  but  pray  without  ceasing  his  mantle  may  fall  and  cover  many 
shoulders.  Others  possess  it — ^perhaps  only  di£fering  in  degree — or  the  mag- 
nificent endowments  which  have  been  made  to  our  higher  seats  of  learning 
would  have  been  devoted  to  other  purposes.  Yet  he  first  made  the  claims  of 
science  a  demand  upon  the  affluent  who  had  grown  wealthy  through  the  prac- 
tical applications  of  scientific  investigations  and  discoveries.  He  would  admit 
of  no  compromise  measures — science  had  taken  a  back  seat  too  long;  her 
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votaries  bad  been  sneered  at  as  particularly  deserving  reprobation  for  lack  of 
the  money-making  faculty  ;  and  he  repudiated  the  supposed  eleemosynary  char- 
acter of  the  gifts  grudgingly  made  to  her.  He  boldly  stood  forth  as  the  cham- 
pion of  the  self-sacriScing  devotees  of  science.  For  the  benefit  of  human  knowl- 
edge he  had  given,  with  unsparing  prodigality,  the  mental  and  physical  activity 
of  a  life  noted  for  its  remarkable  vigor,  endurance,  and  consecutiveness ;  and 
bis  sense  of  justice  was  aroused  to  appeal  for  help  to  those  who  could  so  easily 
and  80  largely  endow  our  colleges  and  universities^  our  museums  and  academies 
of  science.  You  have  listened  to  these  appeals,  and  know  that  even  in  our 
midst  they  have  not  been  in  vain.  Throughout  our  country  the  leaven  has 
reached  the  treasures  of  large-minded  men  who,  during  their  life-time,  wish  to 
aee  the  fruition  of  their  nobler  instincts.  In  the  last  ten  years,  millions  of 
dollars  have  been  devoted  to  learning  and  aoieoce ;  but  many  more  millions  are 
seeded,  and  the  apostles  of  science  must  cease  not  urging  and  Roving  her 
claims.  Our  University  alone  needs  its  million  for  buildings,  apparatus,  and 
moaenm ;  and  another  million  for  the  endowment  of  professorships.  Our 
Academy  needs  as  much  for  buildings,  collections,  and  for  foundations  for 
original  research.  And  in  our  midst  we  need  an  amply  endowed  Institute  of 
Technology. 

The  interest  which  he  imparted  to  science  on  this  Coast,  in  one  short  visit,  has 
tteadily  increased.  The  cheering  words  whidi  he  spoke  in  our  behalf  have 
fallen  upon  the  hearts  of  our  people,  and  awakened  their  sympathy.  The  Acad- 
emy certainly  has  cause  to  rejoice  in  its  benefactions ;  but  we  need  still  more 
freely  the  helping  hand  of  endowment,  to  realize  what  he  prophesied. 

We  can  listen  no  more  to  the  magic  of  his  voice ;  but  his  example  is  ever 
before  us.  Words  of  praise  can  add  nothing  to  his  glory ;  but  we  can  honor 
his  memory  by  imitating  his  fervid  devotion  to  science,  and  its  diffusion  among 
mankind.    It  never  faltered  ;  it  pervaded  his  being. 

He  was  the  incarnation  of  Science ;  and  gpreater  love  hath  no  man  than  this 
—•be  laid  his  life  down  for  it. 

He  has  gone ;  bat  his  name  will  be  a  land-mark  in  human  knowledge  through 
the  long  roll  of  centuries. 

BemorkB  of  Frofesaor  D.  C«  Gilman. 

The  name  of  Agassiz  does  not  belong  to  the  learned  alone,  though  it  is 
honored  most  by  the  wise  and  the  profound ;  it  likewise  belongs  to  the  common 
people^  for  it  is  a  household  word  throughout  the  land. 

Few  men,  while  they  live,  attain  renown  among  the  multitude,  and  also 
retain  their  eminence  among  philosophers;  but  he  wore  fitly  this  double  crown 
— ^  tiie  praise  of  praised  men,"  which  is  gold,  and  the  applause  of  the  un- 
learned, which  is  silver.  How  few  of  those  whom  we  call  distinguished, 
whether  writers,  teachers,  statesmen,  merchants,  scholars,  or  leaders  in  arms,  are 
equally  known  and  honored  with  this  college  professor,  this  comparative 

Tboo.  Oil..  ACAB.  Box.,  Toi^  Y.~16.  Jur.,  1874. 
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zoologist,  this  interpreter  of  nature  1  The  news  of  his  decease  has  broDgfat  to 
learned  societies  and  to  common  schools,  to  universities  and  to  fishermen's  oot- 
tages,  the  sense  of  a  personal  bereavement,  for  it  tells  of  the  loss  of  a  guide,  the 
death  of  a  friend. 

To  these  twofold  aspects  of  his  character,  jonr  attention  will  now  be 
directed  ;  the  speaker  who  follows,*  by  oar  mutual  understanding,  rehearsing 
the  claims  of  Agassiz  to  scientific  renown,  while  I  am  to  dwell  upon  his  claims 
to  popular  regard,  or  rather  upon  his  character  as  a  teacher,  and  ibe  inflaenoe 
he  has  exerted  upon  American  Education. 

It  will  be  generally  admitted  that,  among  all  the  teachers  of  the  land,  he  has 
held  the  foremost  place.  Notwithstanding  that  ours  was  to  him  a  foreign 
tongue,  that  he  grew  up  to  the  prime  of  life  under  European  institutions,  and 
that  the  subjects  which  he  taught  were  quite  remote  from  what  are  called  tjae 
*'  practical "  wants  of  the  Americans,  he  always  spoke  among  us  with  that  ex- 
traordinary power  of  adaption,  that  easy  self-possession,  that  rare  adjustment  of 
thoughts  and  words  to  the  oceaaon,  which  constitutes  true  eloquence — which 
attracts,  enlightens,  delights  and  persuades.  Before  the  Legislature  of  Massa- 
diusetts  or  the  National  Academy  of  Sciences,  in  the  college  lecture-room  or  in 
the  teacbers'  institute,  on  the  public  platform  or  in  the  private  parlor,  in  the 
open  field  or  on  the  veBsel's  deck,  he  was  always  the  same — ^ready,  graceful  en- 
thusiastic, earnest,  suggestive,  and  instructive.  He  delighted  to  learn,  that  he 
might  teach  ;  to  teach,  that  he  might  learn. 

When  such  a  man  departs,  old,  honored,  unsullied,  and  beloved,  it  is  wdl 
to  inquire  into  the  antecedents  of  bis  character,  the  elements  of  his  renown. 

It  is  not  every  teacher  who  is  endowed  with  a  good  constitution,  neither 
too  nervous,  nor  too  phlegmatic.  Agassiz  was  fortunate  in  his  physical  charac 
ter,  his  noble  figure,  his  beaming  countenance,  his  elastic  step,  his  excellent 
health.  He  was  not  of  that  type  of  scholars  whose  shriveled  ^eices  and  whose 
withered  forms  declare  the  neglect  of  exercise,  and  the  misuse  of  food  ;  nor  was 
he  one  who  gained  by  stimulants  extraordinary  force.  He  possessed  what 
might  be  called  a  commanding  presenoe,  a  favoraUe  personal  equation,  a  mag- 
netic influence,  a  manly  beauty,  or  an  easy  dignity — a  quality  not  to  be  defined, 
but  everywhere  appreciated,  which  may  be  in-bred,  yet  must  be  first  in-bom. 
He  came  of  good  descent,  having  a  mother  of  rare  intellectual  qualities,  and  on 
his  father's  side  an  ancestry  of  six  generations  of  Protestant  ministers,  going 
back  to  the  Huguenot  refugees.  But  his  was  not  the  parentage  of  wealth  or 
fashion,  and  the  narrow  circamstances  of  his  early  life  quickened  bis  industry, 
his  patience,  and  his  persistence,  and  fitted  him  forever  after  to  sympathize  with 
and  encourage  those  who  have  high  aims  and  shallow  purses. 

His  early  culture  was  most  liberal.  In  many  countri^  and  through  many 
years,  his  studies  were  prolonged.  Four  years,  the  record  runs,  in  the  gynma- 
sium  at  Brienne,  two  years  in  college  at  Lausanne,  two  years  in  the  medical 
school  at  Zarich,  five  years  in  the  universities  of  Heiddberg,  Munich,  and 
Erlangen,  that  is,  thirteen  years,  at  least,  of  preparation  in  the  period  of  youth. 

*  Prof.  Joseph  Le  Ckmte. 
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Thns  he  c&tne  in  contact  with  some  of  the  most  renowned  natnralists  in  Eui^pe 
— Cuvier,  Hnmboldt,  Martins,  Spix,  and  a  host  besides — and  received  that  in- 
tellectnal  impress  from  superior  minds  which  is  far  more  inflaential  than  a 
library  fall  of  books,  or  a  city  fiill  of  mnseams. 

Hence  he  laid  a  broad  basis  for  his  scholarship.  Ancient  and  Modern 
Langnages,  Philosophy,  Haman  Anatomy  and  Physiology,  Botany,  Mineralogy, 
Geology,  and  Zoology,  were  all  parsaed  with  sach  enthusiasm,  that  in  any  ^f 
these  departments  he  might  have  been  distinguished. 

So  was  he  qualified  to  teach — ^by  natural  endowments,  personal  presence, 
honorable  ancestry,  narrow  circumstances,  prolonged  culture,  and  broad  founda- 
tions. What,  DOW,  were  the  consequents  of  such  antecedents — ^the  superstructp 
ure  on  such  a  foundation  T 

There  was  supreme  kindliness  or  self-control  in  his  disposition,  which  led  him 
to  be  patient  with  ignorance,  and  what  is  harder  yet,  with  arrogance  ;  which 
made  him  generous  in  bestowing  his  time,  his  learning,  and  his  letters  upon 
others;  which  made  him  accessible  to  the  most  timid  student,  or  the  most 
humble  discoverer  of  a  curious  bug. 

To  this  was  added  a  charming  enthusiasm,  which  gushed  forth  in  no  spas- 
modic intermittenoe,  but  bubbled  up  perpetually  with  refreshing  effervescence. 
He  captivated  all  whom  he  met.  He  made  them  believe  that  his  work  was  his 
play ;  that  they  might  engage  in  it  with  a  surety  of  reward.  He  seemed  to  say 
perpetually  to  his  associates,  as  Faraday  said  to  Tyndall,  under  untoward  cir- 
cumstances :  "  Our  subjects  are  so  glorious,  that  to  work  at  them  rejoices  and 
encourages  the  feeblest ;  delights  and  enchants  the  strongest." 

Genuine  gratitude  was  also  conspicuous  in  all  he  did.  The  school-boy  who 
brought  him  an  uncommon  fish,  or  the  farmer  who  sent  him  a  nest  of  turtle's 
eggs,  or  the  woodsman  who  favored  him  with  a  family  of  little  rattlesnakes,  was 
as  sure  of  his  hearty  acknowledgments  as  the  millionaire  of  Boston  who  en- 
dowed his  museum,  or  the  tobacconist  of  New  York  who  bought  for  him  Peni- 
kese  Island,  or  the  officers  of  the  Government  who  placed  at  his  command  the 
resources  of  the  Coast  Survey.  No  emperor  or  king  ever  received  such  homage, 
Toluntarily  bestowed  by  high  and  low  alike,  or  such  tributes  from  the  united 
realms  of  earth,  and  air,  and  sea ;  none  return  such  gratitude.  This  gratitude 
was  marked  by  unmistakable  sincerity.  His  looks,  and  tones,  and  the  pressure 
of  his  hand,  all  confirmed  the  utterance  of  his  lips.  No  one  need  fear  that  when 
the  private  letters  of  Agaasiz  are  made  public  there  will  be  anything  to  regret, 
as  there  was  in  the  posthumous  revelations  of  one  of  his  most  iUustrous  contem- 
poraries. 

There  was,  moreover,  a  hearty  c<H>peration  with  other  workers,  and  in  other 
spherea— a  fk'iendly  indorsement  of  their  efforts  which  was  free  from  the  tone  of 
patronage  or  of  interference.  The  members  of  this  Academy  must  well  remem- 
ber the  generous  words  which  he  uttered  on  the  evening  when  he  first  set  foot  in 
Ban  Francisco — ^his  congratulations  at  the  aacoesa  of  the  Academy,  his  words  of 
encouragement  for  the  University,  and  his  eulogy  of  the  Geological  Survey,  the 
pride  of  all  the  sdence  of  the  State. 


Digitized  by  VjOOQ IC 


228  FROCBEDmos  aF  xhb  California 

Btill  more  remarkable  in  Agassis  was  his  readiness  ta  aid  io  the  diffusion  of 
knowledge.  Devoted  as  he  was  to  soientifio  resaarches^to  the  advaDcement  of 
learning  by  investigations  of  the  most  profound  sort,  extending  down  to  the 
lowest  organisms  at  the  bottom  of  the  sea,  and  back  to  the  remotest  aeons  ot 
geological  history — ^he  was  always  ready  to  come  before  the  pablic  and  bring 
the  newest  and  the  best  of  his  acquisitions.  There  are  sach  men  as  intellectnal 
misers,  but  he  was  not  of  that  race.  There  are  also  those  who  are  deaf  and 
damb,  but  he  used  all  his  faculties.  He  did  not  wait  for  costly  diagrams  or 
extraordinary  specimens.  A  blackboard  and  a  piece  of  chalk  were  all  the  ap- 
paratus which  he  required  for  a  lecture  on  Natural  History.  At  the  oldest 
Umversity  in  Cambridge,  or  at  the  newest  in  Ithaca,  through  the  Atlantic 
Monthly  or  the  extra  TrihwiBt  in  the  National  Academy,  or  on  Penikese  Island, 
in  the  State-house  at  Boston,  or  in  Pteific  Hall  at  San  Francisco,  he  was 
ready  to  teach  all  who  wished  to  be  taught  The  wisest  would  enjoy  the  deaf- 
ness, the  liteliness,  and  the  method  with  which  he  told  his  tale ;  and  the  unin- 
formed would  think  they  were  growing  wise,  because  they  could  follow  ao 
agreeably  and  intelligently  the  utterance  of  a  master.  He  believed  in  the 
Public  Schools ;  and  the  newspapers  say  that  one  of  the  last  acts  of  his  pablic 
life  was  to  give  a  lecture  at  a  teachers'  meeting. 

As  a  popular  teacher,  Agassiz  was  undoubtedly  aided  by  his  devout  rever- 
ence, which  saw  in  Nature  something  more  than  a  force  or  law,  or  rather, 
which  believed  all  law  and  force  to  emanate  from  a  Law-giver  and  a  Ruler.  He 
did  not  obtrude  these  opinions.  He  was  not  more  fortunate  than  other  men  of 
science  in  escaping  the  attacks  of  bigotry  and  superstition ;  but  now  and  then, 
like  a  church-bell  tolling  on  a  Sabbath  morning,  deep  utterances  would  come 
forth  expressive  of  his  faith.  For  example,  at  the  close  of  his  essay  on  '*  Clasa- 
ification,''  occurs  this  passage:  '*A11  tiie  facts  proclaim  aloud  the  one  God, 
whom  man  may  know,  adore,  and  love ;  and  Natural  History  must  in  good  time 
become  the  analysis  of  the  thoughts  of  the  Creator  of  the  universe,  as  mani- 
fested in  the  animal  and  vegetable  kingdoms."  (  CofAribuHcm  to  Natural  Hti- 
tory  of  the  United  States.) 

Thus  we  see  that  the  supreme  kindliness,  charming  enthusiasm,  genuine  grat- 
itude, unmistakable  sincerity,  uniform  co-operation,  incessant  desire  to  diffuse 
as  well  as  to  advance  knowledge,  and  devout  reverence,  were  among  his  most 
conspicuous  qualities  as  a  teacher.  I  do  not  dwdl  upon  his  love  of  tralii,  for 
that  is  Aindamental  with  all  real  men  of  science ;  nor  on  his  abstinence  from  money- 
making,  for  all  legitimate  university  life  precludes  the  professor  from  wild  speo- 
ulations  on  the  one  hand,  or  from  regular  business  responsibilities  on  the  others 
nor  do  I  dwell  upon  his  love  of  studies  remote  from  their  practical  bearings,  for 
the  student  of  Nature  never  knows  what  profound  benefits  to  mankind  may 
proceed  from  the  most  abstract  research.  In  these  respects  I  do  not  knaw  that 
Agassiz  dili^red  much  from  other  naturalists,  but  in  native  gifts,  and  in  the  ac- 
quisitions of  varied  culture,  there  are  but  few  to  be  oempared  with  him. 

Hence  he  has  exerted  a  powerful  influence  upon  American  education.  It  it 
true  that  he  was  fortunate  in  colleagues  and  in  cinnunstanoeB.    Qnyot  < 
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with  him  to  this  coantry  from  Switflerland,  and  in  a  diflferent  sphere,  and  with 
different  iDtellectoal  endowmeDts,  has  sbowD  many  of  the  qualities  which  dis- 
tingaish  his  life-long  associate.  Their  anited  work  among  the  teachers  of  Mas- 
saohnaetts  will  always  be  grateftiHy  remembered  by  the  friends  of  popular  edn- 
eation.  Dana,  when  Agassis  arrived,  had  recently  returned  from  his  voyage . 
around  the  globe,  laden  with  rioh  treasnre  of  thought  and  observation,  and  in 
his  enlightened  and  impartial  conduct  of  the  American  Journal  of  Science,  was 
a  powerful  ally  in  4he  promotion  of  all  departments  of  scientific  education  and 
research.  Baeheand  Henry,  at  the  head  of  two  great  departments  of  the  Gov- 
ernment, the  Coast  Survey  and  the  Smithsonian  Institution,  were  able  to  torn 
the  national  resources  toward  the  same  great  purposes.  Torrey  and  Qray  had 
already  given  world-wide  reputation  to  American  Botany,  and  Pierce  had  ad- 
vanced the  seienoe  of  Mathematics.  The  gifts  of  Lawrence,  and  Sheffield,  and 
Peabody,  successively  brought  new  and  advantageous  impulses  to  the  study  of 
Natural  History.  The  explorations  of  the  Western  States  and  Territories,  the 
settlement  of  (klifomia,  and  the  surveys  of  the  Pacific  Railroad  route,  created 
a  demand  for  trained  geologists  and  naturaJists.  Young  men  were  attracted  to 
Cambridge  by  the  renown  of  the  Swiss  professor,  and,  after  learning  wisdom  in 
his  laboratories,  went  off  to  fouod  and  develop  new  institutions  in  Salem,  Bos- 
ton, New  Haven,  Ithaca,  and  Oakland,  or  oflfered  themselves  to  the  service  of  the 
State  or  nation.  Teachers  in  the  common  schools,  especially  in  New  England, 
learned  how  to  awaken  an  interest  in  the  study  of  Nature.  Congress,  in  1862, 
made  a  generous  provision  for  scientific  schools ;  and  now,  a  quarter  of  a  century 
from  the  coming  of  Agassis,  scientific  courses  run  parallel  with  classical  courses 
in  most  of  the  colleges  of  the  country.  I  am  far  from  attributing  all  this  pro- 
gress to  any  individual.  It  is  the  movement  of  science,  in  a  new  country,  and  in 
the  nineteenth  century ;  but  I  do  not  hesitate  to  say  that  among  all  the  great 
and  serviceable  men  who  have  helped  on  this  spirit  of  research  and  of  investi- 
^tion,  none  is  more  worthy  of  grateful  homage  than  Liouis  Agassiz.  Especially 
was  he  noteworthy  for  his  opposition  to  the  rote-teaching  in  scientific  text-books ; 
for  his  encouragement  of  local  studies — ^researches  about  home ;  and  for  his 
persistent  employment  and  recommendation  of  the  art  of  drawing  as  an  indis- 
pensable aid  in  scientific  research. 

If  I  may  be  allowed  to  make  an  allusion  to  my  own  relations  with  Professor 
Agassis,  I  will  say  that  the  greeting  which  you  gave  him,  and  the  greeting 
which  he  gave  me  in  the  halls  of  the  Academy,  fifteen  months  ago,  filled  me 
with  assurance  and  courage.  It  was  not  long  afterward,  before  his  visit  here 
bore  fruits,  and  the  liberality  of  Edward  Tompkins,  of  Oakland,  endowed  in  the 
University  of  California  a  professorship  which  is  to  bear  in  all  time  the  name 
of  Agassis.  Scarcely  two  months  ago  I  sat  in  his  study  at  Cambridge,  and 
answered  his  inquiries  about  California,  and  the  friends  whom  he  met  here.  I 
oongratulated  him  on  the  recovery  of  his  heaith,  and  heard  his  declaration  that 
he  had  at  his  command  all  the  funds  which  he  could  well  employ  for  two  years 
to  come.  Scarcely  ten  days  have  passed  since  I  received  from  an  Eastern  society 
•  request,  which  was  made  at  the  suggestion  of  Agassis,  that  I  would  prepare, 
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or  caase  to  be  prepared,  a  paper  on  the  commeroe  of  tbe  Pacific  in  its  relations 
to  San  Francisco.    Then  came  the  telegram  that  he  was  gone. 

Agassiz  is  gone!  His  name  is  henceforth  enrolled  among  the  immortals. 
Whatever  personal  deficiencies  he  may  have  had,  whatever  of  the  imperfections 
or  weaknesses  which  belong  to  hnmanity,  will  soon  be  forgotten,  and  his  worth 
will  be  more  apparent  as  the  years  roll  on.  Hereafter  he  will  be  remembered 
with  Linnaeas,  and  Covier,  and  Hamboldt,  and  others,  whom  the  world  delights 
to  honor  for  their  scientific  researches ;  with  Franklia,  and  Ramford,  and  Fara- 
day, who  have  made  popular  the  sciences  Yrhit^  they  have  likewise  advanced. 
So  we  lay  npon  his  tomb  oar  perishable  garland,  and  say,  Farewell,  philoso- 
pher and  philanthropist !    Farewell,  oar  teacher  and  onr  friend  I 

Bemarks  of  Professor  Joseph  Le  Conte. 

Mr.  Presidiskt  and  Gbntlvken,  Members  of  the  Acadeict  of  Soiritcbs  : 
I  respond  the  more  willingly  to  your  invitation  to  say  something  in  honor  of 
Professor  Agassiz,  because  I  owe  personally  so  deep  a  debt  of  gratitnde  to  him 
as  my  teacher.  For  some  fifteen  months  in  the  years  185(^51,  as  his  private 
pupil,  I  spent  the  whole  working  hours  of  nearly  every  day  by  his  side,  either 
in  tbe  laboratory,  or  else  in  excursions  along  the  shores  of  Massachusetts,  or 
over  the  mountains  of  New  York,  or  on  the  reefe  and  keys  of  Florida.  The 
result  of  this  long  intimate  association  was,  on  my  part,  a  great  and  ever-in- 
creasing love,  admiration  and  reverence  for  him,  both  as  a  scientist  and  as  a  man, 
and  on  his  part,  I  am  sure,  a  very  strong  and  afifectionate  regard.  It  would  be 
very  pleasant  to  me  to  linger  here  a  moment — to  speak  of  him  as  a  man  and  a 
teacher  ;  the  contagiousness  of  his  enthusiasm,  the  abundance  and  suggestive- 
ness  of  his  thoughts,  the  greatness  of  his  intellect,  far  greater  even  than  bis 
work,  and,  therefore,  contrary  to  what  we  find  in  little  great  men,  the  increase 
of  his  intellectual  stature  as  you  approached  him  nearer  and  nearer.  It  would 
be  pleasing  to  me  to  linger  here,  but  I  have  a  higher  duty  to  perform,  and  one 
which  I  am  sure  would  be  more  pleasing  to  him.  In  speaking  of  a  man  of  sci- 
ence, before  a  scientific  body,  it  seems  to  me  peculiarly  appropriate  that  I 
should  try  to  show  the  true  grounds  of  his  great  repuiationf  and  the  reasons  for 
believing  that  it  trill  be  permanent. 

In  the  noble  army  of  science — ^that  army  so  compactly  organized  for  the 
conquest  of  darkness  and  the  extension  of  the  empire  of  light — there  are  many 
valiant  fighters,  but  there  can  be  but  few  leaders.  In  the  construction  of  the 
great  temple  of  science — that  eternal  temple  made  without  hands — tbe  only 
temple  ever  erected  by  man  worthy  to  be  dedicated  to  the  great  Author  of 
nature — there  are  many  busy,  eager,  joyous  workmen,  but  there  can  be  bnt  few 
master-builders.  Now,  I  wish  to  show  that  in  the  construction  of  the  temple  of 
science,  Agassiz  was  not  only  an  indefatigable  worker  in  all  the  lowest  details, 
with  chisel  and  hammer  and  trowel,  in  brick  and  stone  and  mortar,  but  also  a 
great  master-mason  ;  that  in  the  army  of  science  he  was  not  only  a  valiant  fighter 
in  the  very  front  rank,  but  also  a  great  leader.  In  a  word,  I  wish  to  show  that  he 
was  not  only  an  indefatigable  enthusiastic  worker  in  all  the  lowest  details  of  his 


Digitized  by  VjOOQ IC 


ACAJDEMT  OF  SOIENOBS.  231 

choflen  scienoe,  observing,  collectiog,  arraDging,  analyeiog,  classifying,  bat  also 
a  great  philosophic  Mincer— that  his  life  and  work  form  an  epoch  io  science — 
that  in  looking  back  over  the  track  of  time,  his  gigantic  statare  will  remain  for 
many  ages  to  come  a  conspicaoos  landmark. 

As  we  look  back  oy«r  the  history  of  science,  we  see,  at  long  intervals,  certain 
men  who  seem  to  tower  far  above  their  fellows.  In  what  consists  their  great- 
ness ?  They  are  men  who  have  introdaoed  great  ideas  or  new  methods  into 
science — ^ideas  which  extend  the  domain  of  human  thought,  or  methods  which 
increase  our  power  over  nature^  fiidlitate  the  progress  of  discovery,  and  thus 
open  the  way  to  the  conquest  of  new  fields^  Such  men  were  Goperoicus,  and 
Ghilileo,  and  Kepler,  and  Newton,  and  Herschell,  in  astronomy  :  smch  were  Lin- 
naeus, and  Baffon,  and  Guvier  and  Agassiz,  in  organic  science. 

Let  me  illustrate  the  efiect  of  the  introduction  of  great  ideas  into  science.  I 
will  select  one  example  from  astrononsy,  and  one  from  geology. 

Before  the  time  of  Copernicus  and  Galileo,  this,  our  earth,  was  all  of  space 
for  us.  Sun,  moon,  and  stars  were  but  little  satellites  revolving  about  us  at  in- 
considerable distance.  Astronomy  then  was  but  the  geometry  of  the  heavens, 
the  geometry  of  the  curious  lines  traced  by  these  wandering  fires  on  the 
concave  board  of  heaven.  But  with  the  first  glance  through  the  telescope,  the 
phases  of  Venus  and  the  satellites  of  Jupiter  revealed  the  existence  of  other 
worlds  beside  our  own.  In  that  moment  the  fundamental  idea  of  modem  as- 
tronomy, the  idea  of  infinite  qpace  filled  with  worlds  like  our  own,  was  fully 
bom  in  the  mind  of  Galileo.  In  that  moment  the  intellectual  vision  of  man 
was  infinitely  extended. 

Again,  before  the  time  of  Bnffbn  and  Guvier,  this,  our  human  epoch,  the  hifr 
tory  of  our  race,  was  all  of  time  for  us.  Shells  and  other  remains  of  marine 
animals  had,  indeed,  been  found  far  in  the  interior  of  the  continents,  and  high  up 
the  slopes  of  mountains,  and  there  had  been  much  speculation  as  to  the  origin 
of  these.  Some  may  have  thought  by  means  of  these  to  extend  the  limits  of 
our  epoch,  but  none  dreamed  of  other  epochs.  Some  may  have  thought  they 
were  discovering  new  coast  islands  along  the  shores  of  time ;  but  none  dreamed 
that  these  were  the  evidences  of  new  worlds  in  the  infinite  abyss  of  time.  It 
was  reserved  for  Buflbn  and  Guvier  first  to  recognize  the  entire  difference  be- 
tween fossil  and  living  species.  In  that  moment  was  born  the  fundamental 
idea  of  geology,  the  idea  of  infinite  time  containing  many  successive  epochs,  or 
time-worlds  like  our  own.  In  that  moment  the  intellectual  horizon  of  man  was 
again  infinitely  extended. 

These  two  are  the  grandest  moments  in  the  history  of  science ;  yea,  in  the 
intellectual  history  of  our  race.  The  one  opened  the  gates  of  infinite  space, 
and  showed  us  many  space  worlds ;  the  other  opened  up  the  gates  of  infinite 
time,  and  showed  us  as  many  successive  creations  or  time-worlds. 

We  see,  then,  the  intellectual  impulse  communicated  by  a  great  new  idea. 
The  introduction  of  a  new  method,  though  less  striking  to  the  imagination,  is 
perhaps  even  more  important.  We  will  illustrate  it  presently.  Now,  I  wish  to 
show  that  Agassiz,  too,  was  the  originator  of  new  ideas,  and  the  introducer,  or 
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at  least  the  perfecter,  of  new  methods  in  ecienoe.  Tes,  Agtmiz  was  the  orig- 
inator of  a  great  new  idea  in  geology,  and  the  introducer  or  perfecter  of  a  new 
method  id  organic  science. 

For  nearly  a  oentary  past,  glaciers,  their  stnictnre,  their  mysterions  motioD, 
and  their  efibcts,  have  been  the  subject  of  the  intensest  interest  to  scientists ;  an 
interest  which  is  deepened  by  ^be  splendors  of  moantain  scenery  and  the  perils 
of  moantain  travel.  The  most  eminent  men  have  successively  expended  their 
energies  npon  these  problems :  De  Saossare,  and  Oharpentier,  and  Hoger, 
and  Agassiz,  and  Oayot,  and  Forbes,  and  Tyndall.  To  the  physicist,  the  two 
points  of  greatest  interest  are,  the  taio  of  glacier  motion  and  the  theory  of  gla^ 
oier  motion.  Now,  in  the  din  and  confasion  of  discnssion,  as  to  whether  Agas- 
siz  or  Forbes  first  discovered  the  tme  laia  of  glacial  motion,  and  as  to  whether 
Forbes  or  Tyndall  advanced  the  tme  theory  of  glacial  motion,  it  seeems  to  have 
been  almost  forgotten  that  to  Agassis  and  Gayot  is  due  the  credit  of  something 
far  greater  than  either  the  law  or  the  theory  of  glacial  motion.  I  pat  aside 
with  bare  roenxion  the  immense  mass  of  accurate  observations  accumulated  by 
Agassiz,  and  embodied  in  his  great  works — the  **  Etudes  des  Glaoeers  "  and  the 
"  Syst^me  Glaci^re,"  a  treasury  from  which  all  sabeeqoent  writers  have  drawn. 
I  put  aside  also  all  questions  as  to  the  laws  and  the  theories  of  glacial  motion, 
important  as  they  are,  as  trifling  in  comparison.  I  desire  to 'fix  your  attentioD 
on  only  one  great  idea  introduced  by  him,  via :  the  idea  that  glaciers  are  now, 
and  have  been  to  a  much  greater  extent  in  a  previous  epoch,  a  great  geohgiad 
agentf  sculpturing  onr  mountains  and  determining  the  forms  of  our  continents. 

Let  me  trace  the  history  of  this  great  idea.  Agassiz  and  Guyot  had  studied 
minutely  the  evidences  of  the  former  extension  of  the  glaciers  of  Switzerland. 
Guyot  had  even  traced  the  outlines  of  these  ancient  glaciers,  and  thus  estab- 
lished the  existence  of  a  glacial  epoch  in  that  country.  With  these  reeults  stiD 
tteek  in  his  mind,  Agassiz  visited  England  in  1844  or  1845  (I  know  not  the  ex- 
act date,  nor  isit  important),  and  quickly  recognized  the  footprints  of  glaciers  all 
over  the  mountains  of  Wales  and  Scotland,  and  astonished  the  world  by  an- 
nouncing that  these  regions  were  moulded  beneath  an  ice^heet  Id  1846  he 
came  to  this  country,  and  again  tracked  the  steps  of  glaciers  all  over  the  sor- 
face  of  New  England,  and  again  astonished  the  world  by  announcing  thataU 
the  northern  portions  of  the  United  States  were  also  moulded  beneath  an  ice* 
sheet.  It  is  unnecessary  to  trace  the  extension  of  this  idea  from  country  to 
country ;  suffice  it  to  say,  that  it  was  soon  recognized  that  there  was  a  glacial 
epoch  not  for  Switzerland  only,  but  for  the  whole  earth.  Before  Agassis,  the 
study  of  glaciers  was  the  study  of  nice  questions  in  physics,  and  of  interest 
principally  to  special  physicists.  Agassiz  transferred  the  whole  subject  into 
the  broad  domain  of  geology,  and  gave  it  a  far  deeper,  broader,  and  more  general 
interest.  The  result  was  not  only  a  powerful  impulse  to  the  study  of  glacieia, 
but  a  flood  of  light  shed  upon  the  whole  later  geological  history  of  our  earth, 
and  thus  an  enormous  impulse  to  geology  also. 

But  I  said  that  Agassiz  was  a  g^reat  reformer  in  zoology  also-— that  he  was 
also,  if  not  the  first  introducer,  at  least  the  perfecter  of  the  great  method  of 
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cffgaDic  science.  This  mnst  ever  remain  the  chiefest  glory  of  Agassiz.  Tea, 
fur  greater  than  all  his  great  works  in  soology — as  great  as  these  are,  a  monu- 
ment of  indastry  and  genins — far  greater  than  these  is  the  mdhod  which  under- 
lies them,  and  which  has  impregnated  all  modem  zoology. 

Let  me  pause  a  moment  in  deference  to  the  intelligent  hot  nnscientific  of  this 
audience,  to  explain  the  meaning  and  show  the  power  of  scientific  methods. 
Scientific  methods  bear  the  same  relation  to  intdleciual  progress  which  ma- 
chines, instruments,  tools,  do  to  fnaterial  progress.  The  civilized  man  is  not 
Boperior  to  the  savage  in  physical  strength.  The  wonderful  mechanical  reanlts 
achieved  by  civilized  man  are  possible  only  by  the  use  of  jnechaniccd  oontnuh 
anees.  So,  also,  the  scientists  differ  from  the  nnscientific  not  by  any  superior 
intellectual  power.  The  astounding  intellectual  results  achieved  by  science  have 
been  attained  wholly  by  the  use  of  intellectuai  contrivances,  called  methods.  As 
in  the  lower  sphere  of  material  progress,  the  greatest  benefactors  of  our  race 
are  the  inventors  or  perfectersof  new  mechanical  contrivances  or  machines  ; 
ao  in  the  his/her  sphere  of  intellectual  progress  the  greatest  benefactors  of  our 
race  are  the  inventors  or  perfecters  of  new  intellectual  contrivances,  or  methods. 

To  illustrate  the  necessity  and  power  of  method,  take,  for  example,  the 
method  of  notation,  characteristic  of  mathematics.  How  simple  the  contriv- 
ance, and  yet  how  powerful !  Nine  numeral  figures,  having  each  a  value  of 
its  own,  and  also  a  value  depending  upon  its  position  :  a  few  letters— a  and  6> 
X  and  y,  connected  by  the  symbols  +  and  — :  that  is  all.  And  yet  by  the  use  of 
this  simple  contrivance  the  dullest  boy  in  your  public  schools  may  accomplish 
intellectaal  results  which  the  greatest  philosophic  genius  could  not  otherwise  at- 
tain. As  soon  as  we  leave  the  field  of  abstract  thought  and  rise  into  the  field 
of  phenomena,  observation  commences.  But  as  in  the  field  of  pure  thought, 
thought  can  accomplish  little  without  method ;  so  in  the  field  of  phenomena, 
observation  can  accomplish  little  without  the  assistance  of  method.  The  phe- 
nomena of  the  external  world  are  so  complex,  so  afifected  by  disturbing  forces 
and  oooditions,  that  in  order  to  be  understood,  they  moat  first  be  simplified. 
The  scientist,  therefore,  by  experiment,  removes  one  condition  after  another, 
and  one  disturbing  force  aftec  another,  until  the  true  cause  and  necessary  con- 
dition is  perceived.  This  is  the  great  method  of  experiment,  npoo  which  resta 
the  whole  fabric  of  physics  and  cb^nistry.  But  when  we  rise  still  higher  into 
the  field  of  organized  bodies,  the  phenomena  become  infinitely  more  complex 
and  infinitely  more  difficult  to  understand  without  the  assistance  of  method, 
and  yet,  just  here,  the  method  of  experiment  fails  us,  or,  at  least,  can  be  used 
only  to  a  ver^  limited  extent  The  conditions  of  life  are  so  complex,  so  nicely 
adjusted,  so  delicately  balanced,  that  when  we  attempt  to  introduce  our  rude 
bands  in  the  way  of  experiment,  we  overthrow  the  equilibrium,  we  destroy  the 
▼ery  conditions  of  our  experiment  v^ia :  life.  In  this  dilemma  what  shall  we 
do  ?  Fortunately,  nature  herself  prepares  for  us  a  most  elaborate  series  of  ex- 
periments. The  phenomena  of  life  in  the  higher  animals  and  plants  are  indeed 
Car  too  complex  to  be  understood ;  but  if  commencing  with  these  we  go  down 
the  scale,  we  find  these  phenomena  becoming  simpler  and  simpler  until  th^ 
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reach  the  amplest  ezpreasion  in  tbe  microscopic  cell  or  microscopic  sphemle  of 
protoplasm.  The  equation  of  life  is  reduced  to  its  simplest  terms,  and  then, 
only,  we  begin  to  find  the  value  of  the  unknown  quantity.  This  series  I  will  caH 
the  natural  hUtory  series.  Again,  nature  prepares  for  us  another  series  of  ex- 
periments. Commencing  with  the  mature  condition  of  the  higher  animals,  and 
going  backwards  along  Uie  line  of  individual  history  through  the  stages  of  em- 
bryo, eg^  and  germ,  we  find  again  the  phenomena  of  life  become  simpler  and 
simpler,  until  we  again  reach  the  simplest  condition  in  the  microscopic  cell. 
This,  I  will  call  the  embryonic  series.  Again,  that  there  might  be  no  excuse  for 
man*s  ignorance  of  the  laws  of  life,  nature  prepares  still  another  series  of  ex* 
periments.  Commencing  with  the  fauna  and  flora  of  the  present  time,  and  go- 
ing back  along  the  track  of  geological  history,  through  Tertiary,  Secondary, 
Palffizoicand  Eozoic,  to  the  very  davm  of  life,  we  find  a  series  of  organic  forms 
becoming  simpler  and  simpler,  until  we  again  reach  the  simplest  term  in  tbe 
lowest  conceivable  forms  of  life.  This  I  will  call  the  geological  or  paleontology 
ical,  or  evolution  series. 

Now  it  has  been  by  extensive  comparison  in  each  of  these  series  up  and 
down,  and  by  extensive  comparison  of  the  three  series  with  each  other,  that 
our  knowledge  of  organisms  has  gradually  become  scientific  ;  that  mere  accn- 
mulation  of  facts  and  phenomena  has  grown  with  science ;  that  a  mere  heap  of 
useless  rubbish  has  been  changed  into  a  beautiful  edifice.  This  is  what  te 
called  the  method  of  comparison — the  great  method  used  in  the  science  of  life. 
Tes.  anatomy  only  becomes  scientific  through  comparative  anatomy.  Physi- 
ology only  becomes  scientific  through  comparative  physiology ;  and  I  may  add, 
psychology  will  never  become  scientific  except  through  comparative  psychology. 

So  much  I  have  said  to  show  yon  the  nature  and  power  of  scientific  methods 
and  especially  of  that  method — the  method  of  comparison — upon  which  rests 
the  whole  fabric  of  the  science  of  organisms.  Now  what  has  Agassiz  done  in 
perfecting  this  method  ?    I  will  attempt  to  explain. 

We  have  seen  that  this  method  consists  of  three  subordinate  methods  which 
lead  to  similar  results,  vis  :  comparison  in  the  three  series,  the  natural  history 
series,  the  embryonic  series,  and  tbe  geologpcal  series.  Now  Cuvier  and  his  cc^ 
laborers  introduced  and  perfected  comparison  in  the  natural  history  series  and 
thus  laid  the  foundation  of  scientific  zodlogy ;  but  Agassiz  and  Yon  Baer  and 
their  co-laborers  extended  the  method  of  comparison  into  the  embryonic  and 
geological  series,  and  also  into  the  relation  of  the  three  series  to  each  other ; 
and  thus  greatly  perfected  tbe  method  and  increased  its  power.  Others,  no  doubt 
many  others,  assisted  in  the  great  work,  but  Agassiz  was  unquestionably  the 
leader  in  the  movement.  For  forty  years  Agasshs  worked  incessantly,  enthusi- 
astically—even to  the  breaking  down  of  his  strong  physical  constitution  and 
the  sacrifice  of  his  life-H>n  the  ideas  and  the  methods  conceived  in  his  youth. 
h  not  this  a  great  life  ? 

Finally,  let  us  glance  at  some  of  the  results  of  Agassiz'  method.  The  direct 
result  is  too  familiar  and  obvious  to  dwell  on.  We  see  it  in  the  amazing  im- 
pulse given  to  Biology  and  its  consequent  great  and  ever-increasing  progress  in 
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noCDt  times.  I  will  only  rery  briefly  draw  yoar  attentioD  to  the  indirect 
resalts,  i  <.,  resalts  which  were  not  in  the  mind  of  Agassis  nor  aimed  at  by 
him. 

1.  Agassis*  work  and  Agasraz'  method  prepared  the  whole  gronnd  and  laid 
the  whole  foundation  for  the  modem  doctrine  of  evolution.  The  idea  of  the 
Hmilarity  of  the  three  series  mentioned  above — the  natural  history,  the  embry- 
onici  and  the  paleeontological — and  therefore  the  HgfU  which  each  sheds  on  the 
others,  a  view  so  long  insisted  on  by  Agaawz  and  so  tardily  and  grudgingly 
accepted  by  zoologists,  forms  the  whole  scientific  basis,  and  comparison  in  these 
three  series,  the  whole  scientific  method,  of  the  theory  of  evolution.  Evolution 
is  development.  Evolution  of  the  organic  kingdom  is  development  of  the 
organic  kingdom  through  geologic  times.  Ko  one  insisted  so  long  and 
80  strongly  on  development  of  the  organic  kingdom  through  geologic 
times,  as  did  Agassis.  All  that  is  grandest  and  most  certain  in  evolu- 
tion, viz :  development  from  lower  to  higher,  from  simpler  to  more  complex, 
from  general  to  special  by  a  process  of  successive  differentation,  has  always 
been  insisted  on  by  Agassiz,  and  until  recently  only  grudgingly  accepted  by 
English  zoologists  and  geologists.  In  thb  sense,  therefore,  Agassiz  is 
the  great  apostle  of  evolution.  It  was  only  the  present  theories  of 
evolution,  or  evolution  by  transmiUixtion^  which  he  rejected.  His  was  an 
evoltttton  not  by  organic  forces  vnthin,  but  according  to  an  intelligent  plan 
trithout — an  evolution  not  by  transmviafion  of  species,  but  by  substitution  of 
one  species  for  another.  In  the  true  spirit  of  inductive  caution,  perhaps  of 
excessive  caution,  he  confined  himself  strictly  to  the  formal  laws  of  evolution, 
and  no  man  has  done  so  much  in  establishing  these  as  he ;  but  he  r^arded  the 
cause  of  evolution  as  beyond  the  domain  of  science^  and  all  attempts  at  a 
causal  theory  as  at  least  premature  if  not  altogether  vain. 

2.  Agassiz'  work  and  Agassiz'  method  has  laid  the  only  foundation  of  a 
possible  scientific  sociology.  Society  also  is  an  organized  body,  and  therefore 
subject  to  the  laws  of  organisms.  Society,  too,  passes  by  evolution  from  lower 
to  higher,  from  simpler  to  more  complex,  from  general  to  special,  by  a  process 
of  successive  diflfercntitation.  Society  progresses,  develops.  This  is  the  most 
glorious  doctrine  of  modem  times.  The  phenomena  of  society,  however,  are 
even  more  complex  than  those  of  organisms,  and  therefore  still  more  in  want  of 
a  method.  But  we  have  already  seen  that  phenomena  which  are  too  complex 
to  be  analyzed  by  experiment  can  only  be  brought  into  subjection  by  the  method 
of  comparison.  If,  then,  there  shall  ever  be  a  scientific  sociology,  it  must  be 
by  the  use  of  the  same  methods  which  are  used  in  biology ;  it  must  be  by  the 
comparison  of  social  institutions,  governments,  civilizations,  etc.,  in  all  stages 
of  development ;  it  must  be  by  extensive  comparison  of  social  phenomena  in 
three  series,  first,  as  exhibited,  in  dijferent  races  and  nations  in  various  stages, 
as  now  existing  in  different  places,  corresponding  to  the  natural  history  series ; 
second,  as  exhibited  in  various  stages  of  advance  of  the  same  nation  fr(Hii>  bar- 
barism to  civilization,  corresponding  to  the  embryonic  series ;  third,  as  exhibited 
in  the  slow  onward  progress  of  the  whole  race  through  rude  stone  age,  polished 
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stone  age,  brooae  age,  and  iron  age^  corresponding  to  the  paladootological  series. 
It  18  by  comparisons  of  this  kind  that  Herbert  Speooer  is  now  attempting  to 
lay  the  foaodations  of  a  scientific  sociology.  I  repeat  it:  if  sociology  ever 
becomes  a  science  it  will  owe  mnch  to  the  gefdns  and  the  method  of  Lonis 
Agassiz* 

Owing  to  the  illness  and  consequent  absence  of  Mr.  Steams,  the 
following  from  him  was  read  bj  Prof.  E.  S.  Carr : 

Kemarks  of  Bobert  E.  C.  Steams. 

Mb.  Pbestdbht.— -It  has  pleased  yon  to  insist  that  I  sboald  add  something  to 
the  general  expression  of  sorrow  and  of  eulogy.  It  is  in  no  spirit  of  relactance 
that  I  hesitate  to  bear  testimony  to  the  merits  of  him  to  whose  voice  it  was  so 
pleasant  to  listen,  and  in  whose  presence  it  was  a  pleasure  to  be ;  bat  rather 
from  the  fear  of  my  inability  to  render  an  even  measure  of  justice  to  the  dead. 

Without  enlarging^upon  those  exterior  charaeteriatics  by  which  he  was 
known,  and  which,  ennobled  by  a  generous  nature,  gave  grace  and  dignity  to 
bis  person,  we  find  with  and  above  these  attractions  a  moral  and  intellectual 
greatness  and  simplicity,  which  endeared  him  to  bis  fellow-men. 

I  cannot  recall  the  name  of  any  other  scientific  man,  which  has  been  so  often 
spoken,  and  with  so  much  respect  and  aflbction,  in  the  homes  and  families  of  our 
people,  as  that  of  Agassis. 

This  respect  and  aflfection  arose,  not  ak)ne  from  his  intellectual  achievements 
or  from  the  popularity  of  his  lectures  and  writings,  but  from  that  large-heart* 
ednesB  which  made  him  accessible  to  all. 

In  his  intercourse  with  his  fellow-men,  he  graduated  his  speech  not  by  the 
rank  or  station  of  the  person,  for  each  and  all  were  received  with  nnmeasured 
courtesy  and  kindness. 

Such  intellectual  breadth,  moral  excellence,  and  estimable  qualities  as  he  pos> 
seesed,  are  seldom  found  in  the  same  person ;  and  these  made  him  not  only  an 
impressive  and  attractive  teacher,  but,  combined  with  enthusiasm,  inspired  all 
with  the  desire  to  serve  and  assist  him ;  hence,  in  part,  that  vast  aggregation  of 
material  at  Cambridge,  beyond  the  capacity  of  the  present  building  for  its 
proper  arrangement  and  display. 

What  wonderful  progress  has  been  made  in  oor  country  since  the  arrival  of 
Agassis,  in  1846  I  Its  material  wealth  how  enormously  increased,  broad  areas 
peopled,  new  States  established,  and  the  march  of  empire  pushed  westward  to 
the  sea.  At  that  time  for  the  year  of  his  arrival  may  be  regarded  as  a  notable 
and  important  event  in  the  history  of  the  conntry,  witibin  a  few  rods  of  this  spot, 
the  waters  of  the  Bay  rippled  along  an  almost  untrodden  beach.  Do  you  re* 
member  his  concluding  remarks  at  the  Academy's  rooms,  on  that  September 
evening,  a  little  more  than  a  year  ago  ?  He  said  :  "  When  I  saw  to-day,  for 
the  first  time,  San  Francisco  through  the  (Golden  Gate,  I  was  amazed.  I 
look  upon  it  as  one  of  the  marvels  of  modern  times  that  there  should  be  a 
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dty  Btanding  QpoD  these  shores,  so  grand, so  prosp^onSi  so  rich, and  so  young" 
Great  and  maDifold  as  are  the  changes  we  have  noticed,  great  ftlso  has  been 
the  progress  of  science  and  intellectnal  advancement  in  the  nation.  The  in- 
creased and  constantly  increasing  interest  in  scientific  study  and  literatare  is 
most  marked  and  astonishing. 

I  cannot  hot  remember,  and  with  regret,  that  when  a  boy  some  thirty  years 
ago,  when  firsf  I  became  interested  in  the  study  of  natural  history,  there  were 
ndther  books  nor  teachers.  How  often  have  those  early  disadvantages  been 
brought  to  mind,  from  time  to  time^  as  in  after  years  I  added  to  the  muster  roll 
of  friends,  the  names  of  younger  men  who  were  privileged  to  sit  under  the  teach- 
ings  of  the  great  master. 

As  some  good  mother,  by  the  fireside*8  glow,  spreads  the  new  book  upon  her 
lap,  and,  calling  her  children  near,  points  out  the  pictures  and  explains  thar 
meaning ;  so  he,  with  radiant  face  and  winning  voice,  gathered  around  him  those 
nature-loving  boys,  and,  opening  wide  the  book  of  the  greater  mother,  page  by 
page,  pointed  to  its  living  illoBstrationfr— ezpkiined  their  history  and  their  relar 
tions,  their  beauty  and  their  use. 

How  shall  we  estimate  the  value  of  early  training  under  such  a  teacher  ? 

Of  the  earlier  students,  Btimpson  has  passed  away.  He  had  accumulated, 
though  but  forty  years  of  age,  the  ample  store  of  more  than  twenty  years' 
investigation.  His  manuscripts  and  plates  were  destroyed  by  the  great  fire  in 
Chicago.  Of  this  sad  event  and  its  efifect  upon  him  he  wrote :  ''  My  own  books, 
collections,  manuscripts,  and  drawings — twenty  years*  work — all  gone."  What 
a  pang  must  have  shot  through  his  heart  as  he  wrote  that  line  1  **  His  old 
teacher  offered  him  all  the  resources  of  the  museum  at  Cambridge^  but,  with  all 
his  old  love  for  the  work,  his  strength  was  gone." 

We  may  speak  freely  of  the  dead,  if  no  evil  is  in  our  speech ;  but  delicacy 
Boggestfl  that  we  should  cautiously  praise  the  living. 

Other  members  of  the  earlier  classes  are  professors  and  teachers  in  various 
colleges  and  schools  throughout  the  country,  or  faithfully  toiling  in  some  field 
of  investigation.  I  may  not  call  their  names.  Maay  have  already  acquired 
distinguished  reputation,  and  all  are  contributing  to  **  the  sum  of  human  knowl- 
edge." Some  of  them  are  borne  upon  the  roU  of  this  Academy,  and  share  with 
na  the  duties  of  this  occasion. 

A  few  days  more  than  eighteen  months  have  gone  since  Stimpson  died  ;  and 
now  the  illustrious  teacher  has  followed  his  old-time  pupil,  on  the  same  inevit- 
ftble  path. 

Shall  we  not  pause,  before  we  say  farewell,  and  review  the  labors  and  services 
of  the  master,  since  the  day  when  he  made  our  country  his  own! 

How  much,  what  part  of  our  intellectual  growth  and  material  advancemaat, 
with  its  resulting  higher  and  expanding  civilisation,  is  due  to  him  ? 

Of  those  lofty  qualities  which  lift  man  above  the  merdy  imitative  and  sensual 
animal,  and  place  him  nearer  the  divine— in  all  which  makes  a  people  wise  and 
▼irtuons  and  a  nation  great— who  has  done  more  to  disseminate  the  seed  and 
enooorage  the  growth  than  Louis  Agassis  T 
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And  now  we  say,  goodbye  I  The  form  we  knew  and  called  by  his  name 
will  soon  fade  away ;  bat  the  eflEacing  fiogers  of  decay  can  never  mar  the  record 
of  his  Doble  life. 

At  the  conclunon  of  Mr.  Stearns'  paper,  Dr.  Garr  remarked  as 
follows  : 

Tes,  Mr.  President,  Agjassiz  is  not  dead.  He  has  gone  to  sit  with  Ham- 
boldt  and  Oavier,  with  Plato  and  Aristotle,  among  the  stars ;  the  voice  of 
humanity,  echoing  down  the  corridors  of  time,  and  gathering  ftdlness  through 
the  coming  ages,  will  ever  proclaim  as  long  as  a  love  of  knowledge  endares — 
AgasHz  still  lives. 

Remarks  of  Bov.  Dr.  Horatio  Stebbins. 

Mb.  Pkkbidbnt,  Ladies  and  Gbmtt.bmbn  :  It  would  not  be  appropriate  to 
me  in  this  presence,  and  after  what  has  been  said  l^  those  who  have  preceded 
me,  to  undertake  to  give  a  resumi  of  Agassiz'  sdentiSc  thought,  or  to  sketch 
his  career  as  one  of  the  great  interpreters  of  Nature's  law;  but  while  I  have 
been  sitting  here  listening  to  the  words  of  others,  and  looking  into  your  faces, 
I  have  been  impressed  anew  by  that  cheerful,  harmonious  accord  of  reason,  in- 
telligence, and  all  magnanimous  sentiments  with  which  we  acknowledge  human 
greatness.  With  what  refreshing  admiration — with  what  proud,  grateful,  sym- 
pathizing joy  do  we  stand  on  these  level  plains  of  existence  and  look  up  to  those 
vast  mountain  ranges  whose  solitary  summits  attest  man's  intellectual  and  moral 
grandeur,  and  the  permanence  of  truth  I  It  is  the  felicity  of  the  scientific  man, 
that  the  truth  he  seeks  is  cosmopolitan.  It  knows  not  state  or  nation,  tribe  or 
race,  but  is  world-trath  and  world-law.  The  distinguished  representatives  of  that 
truth  have  a  clear  atmosphere,  and  if  their  moral  nature  is  strong  enough  to 
sustain  itself  in  those  rarified  heights^  they  lead  a  life  of  singular  dignity  and  free- 
dom, their  minds  dashed  with  no  color  of  prejudice  or  passion — seeking  what  is. 
'  To  know  what  is  in  the  world  of  things,  is  the  vocation  of  the  man  of  science. 
His  reputation  is  the  reputation  of  truth,  strong  and  still  as  the  sun ;  and  his 
name  is  the  property  of  mankind.  In  the  enthusiasm  of  admiring  grief,  we 
accord  to  our  late  illostrioas  felk>w-eitiEen  and  cosmopolite  such  a  place  and 
such  a  name. 

Far  back,  ascending  the  centuries,  in  the  very  horizon  of  man's  intellectual 
history,  is  Aristotle,  hi  whose  mind  the  seeds  of  tiie  umverse  were  planted,  who 
compassed  all  the  knowledge  of  his  time,  and  gave  the  hint  to  future  ages.  Two 
thousand  years  later  is  Humboldt,  who,  with  matchless  wonder  of  comprehen- 
sion and  penetration—with  a  persistency  of  purpose  and  idea,  pursued,  without 
a  parallel  in  the  life  of  man,  through  a  period  of  nearly  seventy  years  of  original 
research— constructed  a  "  Cosmos,"  the  science  of  the  relation  of  things,  which 
is  periiape  the  source  of  more  of  the  knowledge  of  the  modern  time  than  has 
come  from  any  other  single  mind.    In  our  own  Ume,  and  in  the  near  diatanoe  of 
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the  present,  is  Agassiz,  who,  coming  fcnrward  at  a  period  when  science  was  ao 
complex  as  to  render  universality  impossiblei  devoted  himself  to  the  investiga- 
tion of  the  living  forms  upon  the  sarface  of  our  globe,  and  to  finding  the  thread 
of  order  and  law  running  through  all  organized  beings.  His  mind  was  at  once 
incisive  and  comprehensive,  amdytic  and  synthetic ;  while  a  fine  glow  of  poetic 
insight  and  feeling  suffused  his  whole  intellectual  and  moral  frame.  It  was  this 
poetic  nature,  expressed  in  elevated,  restrained  enthusiasm  of  purpose  and  idea, 
that  enabled  him  to  give  such  an  impulse  to  scientific  studies  in  America.  He 
had  the  rare  ability  of  pursuing  original  research  and  of  transforming  it  into 
popular  knowledge — a  hazardous  undertaking  for  some,  inasmuch  as  the  popular- 
ization of  science  is  accomplished  through  dense  and  refracting  media,  which 
impair  intellectual  rectitude  and  degrade  the  scientific  standards  of  truth  to  prac- 
tical and  economical  relations.  To  extend  the  domain  of  science  is  one  thing, 
to  diffuse  science  is  another  thing  ;  and  the  two  are  rarely  united. 

Agassiz  claims  my  admiration  for  the  firmness  and  simplicity  with  which  he 
maintained  the  right  of  science  to  pursue  its  own  investigations  in  its  own  do- 
main, without  controversy,  and  without  reference  to  any  prejudices  or  opinions 
that  might  be  held  in  any  other  department  of  knowledge  or  experience.  With 
the  old  conflict  between  science  and  religion  he  had  nothing  to  do.  He  had 
frankness  and  truth  enough  to  confess  that  tbete  is  as  much  dogmatism  in  sci- 
ence as  in  religion ;  but  he  knew  that  essentially  there  is  no  conflict  between 
them,  and  never  can  be.  Their  boundaries  are  undefined,  as  the  boundaries 
between  the  known  and  the  unknown,  the  apprehended  andithe  comprehended, 
always  will  be.  It  is  one  of  the  infirmities  of  the  human  mind  to  become  pro- 
vincial in  its  conceptions  of  truth,  and  to  judge  the  universe  of  things  by  the 
standards  of  its  own  village  experience.  Agassiz  did  much  to  enlarge  and  en- 
lighten the  mind,  by  teaching  that  the  outward  world  is  an  expression  of  the 
thought  of  God,  and  that  man's  science  is  the  discovery  of  God's  law. 

He  was  indeed  a  light  and  a  life  1  That  life  has  finished  its  earthly  course, 
and  that  light  is  extinguished  from  our  earthly  horizon.  It  must  be  considered  a 
happy  event  to  na  here,  that  he  visited  once  these  western  shores.  It  is  a  privilege 
to  have  seen  him  ;  as  it  is  a  profound  satisfaction  to  feel  that  the  distin^ished  ex- 
pressions of  human  nature  are  of  kindred  blood  with  ourselves.  As  I  looked  on 
bim  and  called  to  mind  the  recollections  of  former  days,  admonished  of  the  malady 
that  was  destroying  him,  I  grieved  for  living  men ;  but  I  did  not  grieve  for 
him — there  was  so  little  of  him  that  could  die. 


Remarks  of  Bev.  Dr.  W.  A.  Bcott. 

Mr*  President,  Ladies  and  Gentlemen  :  I  did  not  know  till  I  entered  the 
hall  this  evening,  that  I  was  expected  to  have  the  honor  of  saying  a  word  to  yoa 
on  this  interesting  occasion,  but  being  urged  to  appear  on  the  platform  I  could  not 
absolutely  refuse,  because  as  a  citizen  it  was  in  my  heart  to  honor,  as  far  as  in 
me  by,  this  memorial  meeting,  and  as  a  member  of  this  Society  to  aid  in  tender- 
ing our  respects  to  the  memory  of  our  illustrious  dead.     Another  reason  for 
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opening  my  lips  is  to  endorse  the  sentiments  of  Bev.  Dr.  Stebbins,  just  uttered 
in  regard  to  the  alleged  or  supposed  antagonism  of  science  to  revealed  religion. 
Believing  as  I  do,  as  intimatcxl  in  the  reference  made  to  the  opinions  of  the  late 
Loais  Agassiz,  that  there  is  as  much  dogma  in  science,  or  even  more  than  in  reli- 
gion, I  am  ready  to  say  and^  boldly  maintain  that  there  is  not,  and  cannot  be,  any 
real  antagonism  or  controversy  between  trae  science  and  trae  religion.  All  trnth 
is  of  God  and  is  a  anit  Science  and  religion  are  twin  sisters  from  the  throne  of 
the  Eternal  Lawgiver.  There  is  no  real  controverefy  between  them — no  strife 
bat  as  to  which  branch  of  knowledge  can  do  most  for  mankind.  Properly  in- 
terpreted, they  come  from  the  same  glorions  hand  and  tend  to  the  Hime  result-^ 
the  happiness  of  mankind  and  the  glory  of  the  Creator.  I  honor  science,  and 
heartily  bid  God-speed  to  every  honest  investigator  of  the  laws  of  the  uni- 
verse. As  a  theologian  I  have  never  bad  the  slightest  fear  concerning  the  ad- 
vance of  true  science.  Our  natural  philosophers  cannot  travel  so  far  but  they 
will  find  the  Creator  has  been  there  before  them ;  and  aa  they  climb  through 
space  and  journey  among  planets  and  systems  unnumbered,  they  will  all  find  that 
the  ladder  by  which  they  have  ascended  to  the  very  outposts  of  the  universe  was 
built  for  them  by  the  hand  of  an  all-wise  Lawgiver  possessed  of  supreme  intelli- 
gence, will,  and  power.  No,  ladies  and  gentlemen,  there  is  no  real  controversy 
between  true  science  and  religion,  llieir  mission  is  one— the  progress  of  man- 
kind to  a  higher  degree  of  knowledge  and  sincere  purity.  I  have  ever  believed 
in  free  thought,  free  speech,  and  a  free  press — ^not  UAeration,  but  absolute  freedom. 
It  is  thought  that  governs  the  world. 

But  he  must  be  a  bravei^  man  than  I  claim  to  be,  who  would  undertake  to 
entertain  such  a  presence  as  this  at  such  a  late  hour,  and  especially  after  the 
learned  and  eloquent  remarks  that  have  been  made  by  the  gentlemen  who  have 
preceded  me,  even  if  I  had  an  address  prepared,  which  I  have  not  All  I  can 
venture  to  say  is,  that  in  doing  honor  to  our  distinguished  fellow  citizen,  we  honor 
ourselves.  Some  nations  honor  their  dead  in  one  way,  some  in  another.  Some 
build  monuments  or  found  institutions  to  perpetuate  their  names  to  coming  gen- 
erations. The  eloquent  addresses  already  delivered  have  told  us  of  the  exalted 
character  of  our  great  scientist  as  a  man,  a  citissen  in  all  the  walks  of  life,  of  the 
magnetism  of  his  presence  and  speech,  and  of  his  wonderful  abilities  as  a  teacher, 
and  of  the  results  or  net  gains  to  the  scientific  world,  as  the  perfecter,  if  not  the 
original  proclaimer,  of  a  new  thought  and  of  a  new  method  of  scientific  experiments, 
which  are  revolutionizing  many  of  the  departments  of  scientific  philosophy.  We 
need  not  then  offer  a  hecatomb  at  his  tomb.  It  may  be  true,  in  a  limited  sense, 
as  the  heathen  sages  have  said,  *'  Those  whom  the  gods  love  die  early,"  and  for 
09,  too  early  has  LouU  Agassiz  passed  from  us  through  glory's  morning  gate  to 
the  great  majority  gathering  on  the  shores  of  *"  the  beautiful  river,"  where  the 
flowers  never  fade.  But  not  too  early  for  himself,  nor  for  the  cause  of  science 
to  which  his  whole  nature  was  consecrated.  You  have  been  told  that  the  tele* 
graph  wires  flashed  to  us  the  sad  mtelligenoe  **  Agassiz  is  no  more.'*  This  is  a 
popular  but  an  erroneous  announcement.  True,  he  is  no  longer  on  earth  to  bs 
•een  in  the  high  pbces  he  so  long  honored.     We  shall  look  no  more  here  upon 
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bia  noble  form,  dot  hear  his  eloquent  and  baming  words,  bat  he  still  lives.  He 
is  one  of  those  men  who  possess  two  immortalities — one,  his  own  individaality, 
which  he  has  carried  with  him  to  the  fntnre  state,  and  the  other  remains  with 
ns  in  oar  hearts  and  in  the  annals  of  science  to  the  end  of  time. 

Beference  has  been  made  to  personal  acquaintance  with  the  deceased.  I  was 
not  as  highly  favored  as  some  of  the  gentlemen  who  have  spoken,  bat  happily 
not  altogether  without  being  able  to  record  with  gratitude  my  knowledge  of 
him,  and  the  benefits  derived  from  his  lectures.  As  a  disciple,  I  once  enjoyed 
two  full  courses  of  his  lectures,  on  Fishes  and  Cleology,  and  then  sat  at  the  feet 
of  Professor  Mitchell,  of  the  Cincinnati  Observatory,  and  afterwards  at  the  feet 
of  Professor  Guyot,  of  Princeton  College,  so  honorably  mentioned  in  your  pres- 
ence. And  from  these  masters  of  scientific  lectures  I  derived  views  of  the  laws 
of  Nature  and  the  works  of  God,  for  which  I  desire  to  acknowledge  my  deepest 
gratitude. 

Let  us  then  thank  our  Heavenly  Father  for  the  advance  of  Science,  and  for 
the  life,  character,  labors,  and  contributions  to  true  science  of  Louis  Agassiz. 
And  as  it  is  a  true  saying,  **  They  mourn  the  dead  aright  who  live  as  they 
would  wish  us  to  live,"  so  let  us  in  our  several  spheres  endeavor  to  imitate  the 
noble  deeds  of  our  illustrious  dead  ;  remembering  that  he  said  "  he  had  no  time 
to  make  money."  And  he  was  right  Thank  God  he  gave  his  time,  strength^ 
genius,  and  heart  to  a  far  nobler  purpose.  To  make  money  requires  time,  skill, 
and  talent  It  is  a  trade — a  business— and  in  its  place  all  right;  but  it  is  not 
the  highest  calling  of  man.  It  is  not  in  itself  the  greatest  good.  What  is 
gold,  gold  to  thought,  to  the  enjoyments  of  a  cultivated  mind  T  Like  him, 
then,  let  us  go  forth  from  this  memorial  meeting  to  give  more  of  oar  time,  and 
strength,  and  substance,  to  the  enlightenment,  mental  culture,  and  advancement 
of  our  fellow-men,  in  the  knowledge  of  all  truth. 
/ 

The  foUowing  from  our  fellow  member,  Mr.  Henrj  Edwardc^ 
whose  engagement  elsewhere  prevented  lus  attendance,  was  inad- 
vertently omitted :  ^ 

Bemarks  of  Henry  Edwards. 

*'  O I  what  a  noble  heart  was  here  undone. 
When  Science  self  destroyed  her  favorite  ton.** 

From  a  seat  of  learning  in  the  North  has  gone  forth  a  wail  of  sorrow,  a  wail 
which  echoes  not  only  through 'the  length  and  breadth  of  our  own  land,  but  in 
every  phice  in  which  refinement  and  culture  have  found  a  home,  and  which  will 
thrill  for  years  to  come  in  many  a  heart  at  the  mention  of  the  name  of  the  de- 
parted. Agassiz  is  dead.  The  mighty  brain  in  which  grand  thoughts  were 
kindled,  is,  as  far  as  our  earth  is  concerned,  at  rest  for  ever ;  the  smile  which  ever 
shone  on  modest  merit  beams  for  us  no  more ;  the  kind  and  gentle  voice  which 
spoke  in  earnest  sympathy  with  even  the  meanest  endeavor,  is  hushed  and  still, 
and  memory  is  all  that  is  left  us  of  one  so  loved.  To  speak  in  praise  of  ids  vast 
acquirements  would  be  but 

"  To  guard  a  title  that  was  rich  before." 
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The  history  of  his  adopted  country  will  inscribe  them  on  its  brightest  pages, 
and  his  works  will  be  forever  cherished  amid  the  records  of  the  nation.  Bat 
apart  from  the  homage  which  the  worshippers  of  his  genias  will  surely  lay  be- 
fore its  shrine — apart  from  the  consideration  of  the  labors  which  have  rendered 
him  immortal,  and  enrolled  his  name  among  the  deathless  few — ^there  steals  into 
the  thought  the  recollection  of  that  tender  and  gentle  nature  which  was  so  mag- 
netic in  its  association,  and  which  shed  so  pleasing  an  influence  upon  all  which 
came  within  its  contact.  Involved  in  his  own  cherished  pursuits,  he  scorned 
the  mean  pretenses  of  the  world,  and  being,  as  he  himself  declared,  "  Too  busy 
to  make  money,"  he  was  utterly  free  from  the  taint  of  selfishness,  and  lived  less 
for  his  own  advancement  than  for  the  good  of  others,  preferring  the  calm  enjoy- 
ment of  a  studious  and  retiring  life  to  the  tinsel  glories  of  wealth  and  display. 
Mindful  of  the  difficulties  which  beset  the  student  of  Science,  and  well  knowing 
how  willingly  the  world  will  sneer  at  what  it  cannot  comprehend,  his  hand  was 
ever  extended  to  help  the  seeker  after  truth,  and  to  place  his  feet  upon  a  firm 
foundation.  A  father  among  the  young,  a  brother  among  the  mature,  and  a 
kind  and  gentle  friend  to  all,  the  name  of  Agassiz  will  be  loved  as  his  genius  is 
honored,  and  his  childlike  nature  cherished  as  his  mental  powers  are  valued  and 
esteemed.  Above  the  earth  which  covers  his  remains  will  be  mingled  the  bitter 
regrets  for  the  loss  of  one  so  gifted,  and  the  sighs  of  sympathy  for  those  who 
will  miss  the  communion  of  a  loving  heart  As  on  and  on  we  journey  towards 
the  end,  the  pathway  of  our  life  is  strewn  with  sorrowing  memories ;  but  the 
blossoms  of  existence  diffuse  their  fragrance  by  the  wayside,  and  teach  us  that 
all  is  not  sad  for  those  who  mourn.  The  incense  of  good  deeds  ascends  to 
Heaven,  and  the  place  which  so  glorious  a  soul  as  his  filled  on  earth,  becomes  a 
monument  for  after  time,  and  points  to  the  generations  whicji  follow,  the  shining 
remembrance  of  his,  power.  For  over  fourteen  years  the  writer  has  held  pleas- 
ant intercourse  with  him ;  has  profited  by  the  varied  store  of  knowledge  he  was 
eyer  so  ready  to  impart ;  and  with  a  saddened  soul  would  add  this  poor  tributary 
leaf  to  the  garlands  which  will  deck  his  tomb.  He  is  but  one  among  the  many 
who  have  felt  the  friendly  interest  which  Agassiz  was  wont  to  display  to  all 
who  needed  the  help  of  such  a  teacher,  and  who,  in  the  years  to  come,  will  sigh 

**  For  the  touch  of  a  Tanished  hand, 
And  the  Bound  of  a  voice  that  is  still." 

Mr.  W.  H.  Dall,  of  Committee,  submitted  the  following  reso- 
lutions : 

Besolutions  of  the  Academy. 

Whereas,  we,  the  members  and  associates  of  the  California  Academy  of 
Sciences,  have  learned  that  it  has  pleased  Divine  Providence  to  call  oar  friend 
and  fellow-member.  Prof.  Louis  Agassiz,  away  from  his  earthly  labors  ;  There- 
fore be  it 

Resolved,  That  in  the  death  of  Prof.  Agassiz  we  recognize  the  loss  of  one 
whose  life  was  passed  in  earnest  devotion  to  the  advancement  of  Science  and 
the  cause  of  liberal  education ;  whose  labors  in  this  field  have  won  for  him  an 
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endnring  fame  thronghout  both  hemispheres  ;  whose  efforts  in  this  his  adopted 
country  have,  more  than  those  of  any  other  individual,  contributed  to  a  wide 
popular  appreciation  of  the  dignity,  value,  and  importance  of  scientific  research, 
and  to  the  necessity  of  incorporating  in  our  schemes  of  education,  instruction 
in  those  laws  which  form  the  foundations  of  the  Natural  Sciences  and  are  insepar- 
ably connected  with  our  material  and  intellectual  prosperity  ;  whose  geniality 
and  enthusiasm  in  the  pursit  of  his  favorite  studies,  and  whose  unequaled  power 
of  presenting  the  results  of  those  studies  to  the  public  in  a  simple  and  attrac- 
tive form,  have  endeared  to  the  hearts  of  this  nation,  and  especially  to  us  and 
others,  who  are  more  or  less  individually  concerned  in  the  pursuit  of  scientific 
truth. 

Resolved,  That  we  believe  that  to  Prof.  Agassiz  and  the  pupils  whom  he 
influenced  by  his  teachings  and  example,  we  largely  owe  the  adoption  of  that 
wise  liberality,  exhibited  by  the  government  and  by  many  private  individuals, 
in  matters  relating  to  scientific  exploration  and  research,  which  is  so  justly 
the  pride  of  American  citizens. 

Resolved,  That  the  visit  of  Prof.  Agassiz  to  this  community,  his  genial 
presence,  and  his  address  before  the  Academy  and  its  friends,  will  always  be 
held  by  us  in  grateful  remembrance. 

Resolved,  That  we  deeply  regret  the  bereavement  of  Prof.  Agassiz'  family 
and  would  of&r  them  our  sincere  and  respectful  sympathy. 

Resolved,  That  these  resolutions  be  printed  in  the  Academy's  Proceedings, 
and  that  the  Secretary  be  directed  to  forward  an  engrossed  copy  to  the  fam- 
ily of  the  deceased. 

r 

NOTE. 

In  order  to  complete  the  text  of  the  Proceedings  for  the  year 
1873,  the  above  fractional  page  is  inserted  ;  it  will  be  repeated  and 
the  page  completed  with  the  succeeding  signature,  commencing 
1874. 
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eodaring  tame  throaghont  both  hemispheres ;  whose  eflR>rt8  in  this  his  adopted 
country  haye,  more  than  those  of  any  other  IndiTidaal,  contribnted  to  a  widely 
popular  appreciation  of  the  dignity,  Talne,  and  importance  of  scientific  research, 
and  to  the  necessity  of  incorporating  in  our  schemes  of  education,  instruction  in 
those  laws  which  form  the  foundations  of  the  Natural  Sciences,  and  are  insepar- 
ably connected  with  our  material  and  intellectual  prosperity ;  whose  geniality 
and  enthusiasm  in  the  pursuit  of  his  &Torite  studies,  and  whose  unequaled  power 
of  presenting  the  results  of  those  studies  to  the  public  in  a  simple  and  attract- 
ive form,  have  endeared  him  to  the  hearts  of  this  nation,  and  especially  to  us 
and  others  who  are  more  or  leas  individually  concerned  in  the  pursuit  of  scien- 
tific truth. 

Risolved,  That  we  believe  that  to  Prof.  Agassis  and  the  pupils  whom  he 
influenced  by  his  teachings  and  example,  we  largely  owe  the  adoption  of  that 
wise  liberality,  exhibited  by  the  government  and  by  many  private  individuals, 
in  matters  relating  to  scientific  exploration  and  research,  which  is  so  justly  the 
pride  of  American  citizens. 

Resolved,  That  the  visit  of  Prof.  Agassis  to  this  community,  his  genial 
presence,  and  his  address  before  the  Academy  and  its  friends,  will  always  be 
held  by  us  in  grateful  remembrance. 

Resolved,  That  we  deeply  regret  the  bereavement  of  Prof.  Agassiz'  family, 
and  would  ofier  them  our  sincere  and  respectful  sympathy. 

Resolved,  That  these  resolutions  be  printed  in  the  Academy's  Proceedings, 
and  that  the  Secretary  be  directed  to  forward  an  engrossed  copy  to  the  family 
of  the  deceased. 


Annual  Mbbting,  Janua&t  5th,  1874. 
Prerident  in  the  chur. 

Sixty-four  members  present. 

Matthew  Tamer,  Levi  M.  Kellogg,  and  A.  P.  Elfelt,  were 
elected  reudent  members. 

Donations  to  the  Moseum :  From  A.  Roman  &  Co.,  a  large  piece 
of  coral;  from  W.  G.  W.  Harford,  specimens  of  alg»  from 
Japan. 

The  Prendent  delivered  his  annual  address,  showmg  the  progress 
of  the  Academy  during  the  past  year,  and  the  gratifying  additions 
to  its  library,  museum,  and  membership. 

Paoo.  OiL.  AoiD.  Sol,  Toa.  Tw— IS.  AmL,  ISTi. 
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The  reports  of  (ihe  Director  of  the  MoBeum,  Secretary,  and  li- 
brarian,  were  presented  and  accepted. 

The  Treasurer  presented  hb  report  for  the  past  year,  of  which 
the  following  is  a  smmnary:  Amount  received  for  monthly  daes, 
life  memberships,  interest,  and  balance  from  the  preceding  year, 
97,886.15 ;  disbursements  during  the  same  year,  f2,828.48,  leav- 
ing a  balance  on  hand  of  $4,562.72. 

On  motion,  the  report  was  accepted  and  ordered  filed. 

The  annual  election  being  now  in  order,  the  following  gentlemen 
were  declared  elected  officers  of  the  Academy  for  the  current 
year: 


OEDRGE  DATIDSON. 

TICS  FUSIIMBiT. 

JOHN  HEWSTON,  Jb. 

C0RRX8P0in>IN0  BBORRABT. 

S.  E.  0.  STBARNa 


I)B.H.BEHB. 

J>,  D.  OOLTON. 
GEORGE  £.  GRAT. 
HENRT  EDWARDa 


EUSHA  BROOKS, 

nOCADEVa  SMRITABT. 

OHA&  G.  TALE. 


DIBIOTOE  or  THS  MUSBITM, 

H.  G.  BLOOMSB. 

OUVER  ELDRIDGEL 
R.  E.  C.  STEARNa 
THOMAS  P.  MADDEK. 


BR.  A.  B.  STOUT.     , 

On  motion,  a  vote  of  thanks  was  made  to  H.  M.  Newhall,  for 
his  liberality  in  regard  to  the  rental  of  the  building  soon  to  be  oc- 
cupied by  tiie  Academy,  on  the  comer  of  Dupont  and  California 
Streets,  and  for  the  further  donation  of  one  hundred  doDars  per 
month  during  the  time  that  the  Academy  may  continue  to  occupy 
said  building. 

On  motion,  the  rules  were  suspended,  and  Heniy  M.  Newhall 
was  unanimously  elected  a  life  member  of  the  Academy. 

On  motion,  a  vote  of  thanks  was  tendered  to<  President  David- 
son, for  the  active  part  be  had  taken  m  the  aflSurs  of  the  Academy, 
and  the  manner  in  which  he  had  presided  at  the  meetings  during 
the  past  year. 

The  Director  of  the  Museum  presented  a  list  of  the  Algae  in  the 
Academy's  collection* 
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Begulab  Mebting,  Jakuabt  19th,  1874. 
President  in  the  chair. 

Thiriy  members  present 

George  W.  Smiley,  and  L.  Livingiston,  were  elected  life  mem- 
bers ;  Judge  S.  S.  Wright,  W.  H.  L.  Barnes,  Dr.  A.  S.  Hudson, 
Dr.  Gustavo  Eisen,  August  Drucker,  Charles  Schultie,  Everard 
Stiele,  £.  E.  Haft,  and  A.  B.  Paul,  were  elected  resident  mem- 
bers. 

Donations  to  the  Libraiy :  It  was  announced  that  the  Academy 
had  received  from  Prof.  Henry,  of  the  Smithsonian  Institution,  a 
laige  collection  of  standard  works  of  reference,  proceedings  of 
learned  societies,  etc. — in  all  about  two  thousand  volumes— of 
which  a  catalogue  is  in  preparation.  For  this  magnificent  donation 
a  special  vote  of  thanks  was  tendered  by  the  Board  of  Trustees^, 
and  also  by  the  Academy. 

Donations  to  the  Museum :  From  £.  P.  Upton,  of  Castle  Bvoth»- 
ers,  specimens  of  Japanese  manufacture,  embracing  seventy-fiv& 
varieties  of  tanned  and  preserved  skins ;  Trapa  UwmUj  an  edible 
Chinese  water  nut;  linen  cloth  with  fiber;  sample  of  tea  from 
Mount  Mohea,  in  China,  said  to  be  the  finest  made,  and  to  havo: 
been  sold  m  this  city  for  twenty-five  dollars  per  pound,  at  whole- 
sale; also  a  quantity  of  seeds  of  the  tea-plant  in  the  capsules;; 
firom  E.  T.  Lorquin,  stuffed  specimens  of  Pdeeantu  fusciis,  from 
the  Bay  of  San  Francisco ;  also,  specimens  of  Oupidcmia  cupidOf. 
purchased  in  this  market,  probably  from  the  Booky  Mountaiaregion ; 
from  J.  P.  Dameron,  specimens  of  lignite  from  linooliv  and  Mount 
Diablo  coal ;  firom  Captain  John  H.  Mortimer,  of  the  ship  '^  Isaac 
Webb,"  specimens  of  ScUobatis  sericeus  ;  Phj/Uos^ma  commune^  or 
glass  crab;  LeptocephahiSy  or  ribbon  fish;  Idtiopa  lambyxy  with 
fiber  and  ova  attached ;  Fucub  navalU^  or  Sargasso  w-eed,.  entan- 
gled with  byssus  threads  spun  by  the  LUiopa  lombyx;  three  sped- 
mens  of  birds  caught  at  sea;  a  flying  fish;.  Salpapiamata;  Vdelr 
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Za,  and  various  marine  specimens ;  fi:x)m  L.  H.  Thompson,  Buff 
Cochin  chickens,  preserved  in  alcohol,  and  remarkable  for  having 
four  legs. 

Mr.  Chase  read  a  paper  on  the  auriferous  sands  of  Gold  Bluff, 
illustrating  it  bj  drawings  and  sections  of  the  locality,  and  arriving 
at  the  followmg  conclusions : 

First,  that  the  gold  evideotly  comes  from  the  blaflb.  This  no  ooe  can  doubt 
after  ooce  viewiug  them.  Secoodly,  that  after  caves,  the  gold  obtained  is 
mach  coarser  in  character.  Thirdly,  that  it  is  only  after  a  continaed  sacces* 
sion  of  swells  that  cut  the  beach  atom  angle,  that  the  rich  sands  are  foiud. 
When  the  sarf  breaks  squarely  on,  let  the  storm  be  ever  so  heavy,  it  simply 
loads  the  beaches  with  gravel.  Fourthly,  that  no  one  witnessing  the  power  of  the 
surf,  breaking  as  it  does,  with  no  rocky  headlands,  points,  or  rocks  to  deaden  it, 
can  doubt  that  it  must  have  an  immense  grinding  force.  Hence,  Mr.  Chase 
believes  that  the  gold  follows  the  first  two  or  three  lines  of  breakers,  and  will 
never  be  found  in  paying  quantities  beyond. 

Mr.  Chase  sent  Prof.  J.  D.  Dana  specimens  of  the  sands  of  Qo\d  Bluff,  and 
that  gentleman,  in  speaking  of  the  sands,  says  :  **  The  red  grains  in  the  sand 
are  garnets.  It  is  ^together  probable  that  the  deposit  dates  partly  from  the 
close  of  the  glacial  era ;  that  is,  the  time  of  melting  of  the  ice  in  the  early 
part  of  the  Champlain  period,  when  floods  and  gravel  depositions  were  the 
order  of  the  day,  and  partly  from  the  later  port  of  the  Champlain  period,  when 
the  floods  were  but  partially  abated,  yet  the  depositions  were  more  quiet" 

Mr.  W.  H.  Dall  presented  the  following  papers : 

Catalogue  of  Shells  fW>m  Bering  Strait  and  the  a4]ao^nt  por- 

tionB  of  the  Arctic  Ocean,  with  descriptions  of  three 

new  species.* 

BT  W.  H.  DALL,  U.  8.  COAST  BUXVIT. 

Having  had  occasion  to  examine  several  collections  of  shells  brought  down 
4>y  whalers  from  the  Arctic  Ocean  in  the  autumn  of  1873, 1  was  struck  by  the 
fact  that  there  does  not  appear  to  be  any  catalogue  of  the  species  of  that  vicm- 
ity.  Indeed,  the  r^on  has  been  visited  by  but  few  collectors,  and  the  species 
ihave  been  commonly  described  among  a  crowd  of  others  from  all  sorts  of  kh 
calities.  The  collectors  upon  whose  localities  dependence  can  be  placed  are 
rare,  and  mostly  of  modem  date.  I  have  therefore  prepared  this  catalogue  ai 
a  kind  of  preliminary  basis  for  a  better  one.  The  authorities  are  chiefly  ai 
follows :  Gray  and  Sowerby  in  the  voyage  of  the  Blouom,  Captain  F.  Beecfaey; 
<^uld  on  the  shells  collected  by  the  late  Dr.  Wm.  Stimpton  of  the  North  Pa- 

«PnblialMd  in  advance,  Febnaiy  20tti,  18T4. 
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Figure  1. 


l.^Tbc  lK*nli  at  Gold  Blittf,  looUcg  »otitb. 

^ e  2,— Ifeetion  of  the  BluiT.    A.  loani,  ten  fctt;  B,  yellow  cHj,  twenty  feet;  C,  yellow  graTel,  ten 

Itael-  D  bruwDifih  Buidfitone,  ten  feet ;  E,  tied  ind  ytillow  gruTf  I,  forty  f(?ct :  F.  blue  eMidntoue.  ^tb  feet,  con- 
l-^M^BCXiniriert'Qfl  frN^entM  of  w<xkI,  partiiULy  tranefcmutd  iatu  llipilte  ;  G,  coafBi^  rtKl  and  vellow  gravel, 
SS-Sw  f«!-t  ;  H.  -rery  finei  blue  graTcl.  tSve  fwt ;  I.  indunitt'd  Mtnd.  Oft^n  feet ;  J,  KTavf^l,  «Uiaed  red  with 
7Ti.  ^  ix^n,  tea  feet  y  K,  blue  Banilfituno  with  lignite,  five  feet ;  L,  undatone  wilbout  lignite,  five  feet : 
M.  ^avcUt  tMATb,  weveii  fc^  to  low  witcr  mark.    Total,  about  33T  feet. 

^ff0*s  9.— View  of  tbe  mine,  wben  the  black  imad  U  collected  Cda  tli«  beacb  and  tntu^ported  to  ttia^ 
«nft*  4X1  tbc  livkii  <>f  mnJea. 
^yjMaii  Hfnnus  az«  from  drawinfis  b?  Mi.  (Hum. 
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cifio  Exploring  Expedition  under  Oaptain  (now  Admiral)  John  Bodgere ;  Dr. 
P.  P.  Oarpenter's  Reports  to  the  British  Aasooiation ;  my  own  collections  from 
PloTer  Bay,  and  Norton  Soind,  and  sontherly,  from  1865  ta  1873 ;  collections 
from  Gape  Espenberg  and  Grantley  Harbor  by  Oaptain  E.  E.  Smith,  and  from 
Icy  Cape  by  Captain  T.  W.  Williams,  in  1873.  A  few  other  species  known  to 
be  fonnd  in  that  region  have  been  added  from  Tarions  soaroes.  Synonymy,  in 
general,  has  been  waived,  except  for  the  purpose  of  referring  to  a  figure.  The 
r^on  is  probably  a  rich  one,  especially  in  forms  of  the  Buccinoid  and  Chnpth 
domoid  types,  and  it  is  to  be  hoped  that  it  may  be  more  thoroughly  explored 
before  long.  The  large  collections  of  species  made  by  Dr.  Stimpson  in  this  re* 
gion  were  lost  in  the  Chicago  fire,  and  contained  many  unpnbli^ed  forms.  It 
is,  therefore,  particularly  desirable  that  more  material  should  be  obtained,  and 
no  one  is  better  able  to  contribute  to  our  knowledge  in  this  respect  than  our 
hardy  whalers.  Doubtfully  identified  species  and  those  which  may  be  syno- 
nymous with  others,  are  marked  with  an  asterisk.  Those  species  which  may 
have  been  erroneously  attributed  to  the  region  referred  to,  have  in  genoal  been 
omitted.  St.— Stimpson ;  W^Williams ;  B^Beechey;  S.-^mith;  D.— 
DaU;  collectors. 

MOLLUSCOIDEA. 

Class  TUKICATA. 

1.  ChdyMma  Madeayanum,  Brod. ;  Arctic  Ocean ;  B. 

2.  Cynthia  pyr^ormis,  lin. ;  Plover  Bay ;  Ayatcha  Bay ;  south  to  the 
Aleutians;  D. 

3.  Jkltenia  Beringi,  DaU ;  Bering  Sea ;  Pribiloff  Islands ;  D.  There  are 
also  a  large  number  of  species  of  tonicates  in  my  own  collection  not  yet  iden- 
tified. 

Class  Bracbiopoda. 

4.  IVtynchondla  psUtacea,  JAn.  {y9t,1);  Seniavine  Str.,  St;  PloTerBay; 
Norton  Sound,  D.;  south  to  Sitka,  D. 

5.  Ter^ratella  frwUdis^  Midd. ;  Ochotsk  Sea ;  Attn  Id.  Alentiaas,  D. 
(Probably  an  arctic  species). 

MOLLUSCA   YEBA. 

Class  ACXPHALA. 

6.  SaxUava  phokdis,  Lin. ;  Plover  Bay ;  Norton  Sound ;  universal  in 
colder  water ;  D. 

7.  Mya  ffrmcisa,  Gld. ;  Plover  Bay;  Avatcha  Bay;  Norton  Sound; 
south  to  Sitka  ;  D. 

8.  Mya  truncata,  lin.;  Cape  Eqienberg,  S.;  Plover  Bay ;  Norton  Sound ; 
south  to  Sitka,  D. 
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9.    Cyrtodaria  nliqua,  BlaioT. ;  PloTer  Bay ;  Norton  Sound ;  south  to 
AlentiaoB;  D. 

10.  ChrbfdagibboM,  BroL;  ley  Cape  (r);  B. 

11.  Lyomia  norvegica,  Ohemn. ;  Arctic  Ocean ;  S. 

12.  Lyoruiaflabellata,  «  Old.;  Arctic  Ocean ;  S. 

13.  SUiqua  nudiOf  Dall  ex  Gray ;  Gape  Espenberg,  8. ;  Norton  Sound,  D. 
{8.  boreoHs,  Gonr. ;  and  costatOy  Midd.  non  Say,  pars.). 

14.  Ttttina  aUemidintata,  Brod.;  Icy  Gape,  B.;  Gape  Espenberg,  S 
ATatcha  Bay;  Aleutians,  D.;  south  to  Sakalin  Id.,  Schrenck.  (27.  tUea; 
Gray ;  Guilfordia,  Gray ;  venuhtOt  Schr.). 

15.  Maeoma  noiuto,  Gonr.;  PloTer  Bay,  D.;  south  to  Monterey,  Gal. ;  D. 

16.  Maeoma  eientula,  Brod.;  Bering  Strait,  B. ;  Aleutians,  D. ;  south 
to  Oitgon,  D. 

17.  Maeoma  Inamapieua,  Brod.;  Icy  Gape,  W.  B.;  Grantley  Harbor, 
S.;  PloTer  Bay;  Norton  Sound ;  Aleutians,  D. 

18.  Maeoma  proxima,  Brown  ;  Arctic  Ocean,  B. ;  Norton  Sound ;  Aleu- 
tiaos,D. 

19.  StandeUafaUatOf  Gld. ;  Gape  Espenberg,  S. ;  Aleutians ;  and  south  to 
Oalifomia;  D. 

2a    lAocyma  fivuivMo,  Dall  ex  Gld.;  Ochotsk  Sea,  Midd.;  Aleutians,  D. 

21.  Liocyma  Beekii,  Dall ;  Plorer  Bay,  D. 

22.  Hoeyma  viridis,  Dall ;  Arctic  Ocean,  St. 

23.  Liocyma  araiea,  Rve.;  Arctic  Ocean  (ubi  f). 

24.  Astarti  semisulcatOt  Leach  (teste  Stm.) ;  PloTer  Bay;  Norton  Sound  ; 
Aleutians ;  Avatcha  Bay,  D. ;  Gape  Espenberg,  S. ;  Icy  Gape,  B. ;  (A.  lactea, 
Brod.;  crasaidenij  Brod.,  Voy.  Bios.). 

25.  AstarU  BanhH,  Gray;  Norton  Sound;  Plover  Bay;  Aleutians,  D. ; 
Arctic  Ocean,  B. 

26.  Astarte  striata,  Gray ;  Arctic  Ocean,  B. 

27.  Venericardia  boreoHs,  Gonr. ;  Plover  Bay ;  Norton  Sound ;  Aleutians, 
P. ;  Arctic  Ocean,  St ;  south  to  Gatalina  Island,  Gal.,  Gooper. 

28.  Cardium  islandicum,  Ghemn. ;  Gape  Espenberg,  S. ;  Norton  Sound ; 
Aleutians ;  south  to  Sitka,  D. 

29.  Oordium  boreale,  *  Brod.;  Icy  Gape,  B. 

30.  Serripei  gr&ntandUum,  Ghemn.;  Icy  Gape,  B.  W. ;  Gape  Espenberg ; 
Grantley  Harbor,  S.;  Plover  Bay ;  Norton  Sound ;  Aleutians;  south  to  Ore- 
gon, D. 

31.  8erripe$  Laperoudi,  Desh. ;  Plover  Bay ;  Avatcha  Bay ;  Aleutians ; 
Kadiak ;  Sitka,  D. 

82.  Lucina  bonalU,  Lin. ;  Aleutians ;  Sitka ;  Gatalina  Id.,  D. ;  probably 
arctic  also. 

33.    Turtonia  oeeidentaHs,  Dall ;  Plover  Bay,  D. 

84.  MytUtu  edvlU,  Lin. ;  Gape  Espenberg,  S. ;  mouth  of  the  Mackensie 
River ;  McFarlane  (whole  Arctic  Ocean  probably). 

35.  Modiola  modiolus,  lin.;  Plover  Bay ;  Aleutians ;  south  to  Monterey, 
GaL;D. 
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36.  Modioiaria  lavigaia,  Gray ;  PloTer  Bay ;  Norton  Sound ;  Aleatkns, 
D.;  soath  to  Oregon. 

37.  Modioiaria  marmorata,  *  Forbes ;  Arctic  Ocean. 

38.  Modioiaria  nigral*  Gray  ;  Arctic  Ocean,  St 

39.  Modioiaria  corrugata,  Seniarine  Strait,  St 

40.  YMia  myalis,  Couth.;  Seniavine  Strait,  St 

41.  Yoldia  limatidaj  J.  Sby.;  Arctic  Ocean,  St 

42.  Yoldia  truncata  (Opr.)  ;  Norton  Soand,  D. 

43.  Yoldia  siliqua  (Gpr.),  Norton  Soand,  D. 

44.  Yoldia  intermedia  (Gpr.),  Norton  Soand,  D. 

45.  Leda  ardica,  Brod.;  Seniavine  Strait,  St  (L.  lanceolata,  J.  Sby.). 

46.  Leda  minuta  (Gld.) ;  Bering  Strait ;  Seniavine  Strait,  St 

47.  Nucula  tenuis^  Mont. ;   Seniavine  Strait,  St ;  Plover  Bay ;  Norton 
Sound ;  Aleutians ;  ?  south  to  Sitka,  D. 

48.  Nucula  expansa,  Bve.;  Plover  Bay ;  Aleatians;  Sitka,  D. 

49.  Pectin  idandicus,*  Ghemn.;  Arctic  Ocean,  St 

Glass  GisTUtopoDA. 

50.  Cyliehna  triticea,  Gouth. ;  Seniavine  Strait,  St 

51.  Chiton  vestitut,  Sby.;  Seniavine  Strait,  St 

52.  Ckiton  albus,  Lin.;  Seniavine  Strait,  St;  Plover  Bay ;  Norton  Soand ; 
Aleutians ;  Sitka ;  Gatalina  Id.,  D. 

53.  Chiton  lineatuif  Wood ;  Plover  Bay ;  Norton  Sound ;  Pribiloff  Islds. ; 
Aleutians ;  Eadiak ;  Sitka ;  Monterey,  D. 

54.  ColliseUa  testudinalis,  Miill. ;  Plover  Bay ;  Norton  Sound ;  in  deep 
water  south  to  Sitka,  D. 

55.  Cryptobranchia  coneentrica,  Dall  ez  Midd. ;  Bering  Sea,  D. 

56.  Cryptobranchia  alba,  Dall ;  Plover  Bay,  D.;  Seniavine.  Strait,  St 

57.  Margarita  umbilicalii,*  Brod.    "  Northern  Ocean."    (ubi?) 

58.  Margarita  striata,  Leach ;  Seniavine  Strait,  St 

59.  Margarita  argentata,  Old.;  Seniavine  Strait,  St 

60.  Margarita  ianthina,*  Gld. ;  Arctic  Ocean,  St 

61.  Margarita  albula,*  Gld.;  Arctic  Ocean,  St.    , 

62.  Margarita  helicitia,  Mont;  Plover  Bay  ;  Norton  Sound ;  Aleatians ; 
Sitka,  D. 

63.  Margarita  obscura,  Gouth. ;  Gape  Espenberg,  S. ;  Aleatians ;  Norton 
Sound ;  Sitka,  D. 

64.  Crepidula  grandi$,  Midd. ;  Plover  Bay ;  Norton  Sound ;  Aleutians, 
D.  (not  princeps  of  Gonr.  fossil). 

65.  Mesalia  polarit,  Beck ;  Gape  Espenbeig,  S. ;  Plover  Bay,  D. 

66.  Mesalia  lactea,  Moll.;  Plover  Bay,  D. 

67.  Mesalia  reticulata,  *  Migh.;  Seniavine  Strait,  St 

68.  Litorina  tenebrosa,  var.T    Plover  Bay;   Norton  Sound;  Aleutians, 
D. 

69.  Litorina  squalida,  *  Gray ;  Icy  Gape,  B. 
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70.  Lacwna  vinetOt  Mont ;    PloTer  Bay ;    Norton  Soaod  ;    Aleatkna ; 
Sitka,  D. 

71.  Admete  viridula^  Couth ;  Seniayine  Strait ;  St.  Aleutiana ;  D. 

72.  Admete  ardica,  *  Midd. ;  Arctic  Ocean  ;  SeDiaTJiie  Strait ;  St. 

73.  Triehotropis  canc^iahu,  Hinds  ;  NorCoa  Bound  ;  Aleutians ;  Sitka ;  D. 

74.  Triehotropis  ineignis;  Midd.;    Senittvine  Strait  j    St.   PI  oyer  Bty ; 
Norton  Sound ;  Aleatians  ;  D. 

75.  Triehotropis  borealiSt  Lin. ;  Melville  Ids, ;  Icy  Cape ;  B.;  Plover  Bay  ; 
Aleatians;  D. 

76.  Triehotropis  bicetrinaius, 8hy,;  Gape  Lisboroe  ^  Icy  Cape;  B.;  Plover 
Bay;D. 

77.  Triehotropis  biearinatvSt  var.  alta,  Dal  I ;  Plover  Bay  ;  D. 

78.  Triehotropis  bicarinatuSf  var.  spectabili^,  Dall ;  SeniavinG  Strait  i  St. 

79.  Iphinoe  coronata,  Old.;  Seniavine  Strait ;  St 

80.  Beta  Uevigata,  Dall ;  Norton  Sound ;  D. 

81.  Beta  tenuUirata,  Dall,  Norton  Sound ;  AlentiaDS ;  D. 

82.  Bela  turricula,  Mont. ;  Seniavine  Strait  {  St 

83.  Bela  rufa,  Mont;  Seniavine  Strait ;  St. 

84.  Bela  decussatUf  Couth  ;  Seniavine  Strait ;  Avatcba  Bay ;  St 

85.  Bela  harpularia.  Couth  ;  Seniavine  Strait ;  St 

86.  Odostomia  Beiingi,  Dall ;  Norton  Soynd  ;  D. 

87.  Scalaria  grdnlandica,  Cbemn.;  Cape  K^ipcoberg ;  3  ;  S^iavioe  Strait ; 
St 

88.  Natica  clausa,  Brod. ;  Plover  Bay ;  Aleutians  ;  D. 

89.  Natica  russa,  Gld. ;   Plover  Bay ;   Norton  Sound  ;   AleutlanB  ;    De. ; 
Arctic  Ocean ;  St 

90.  Lunatia  septentrionaliSj  *  Beck. ;  Seniavine  Strait ;  St. 

91.  Lunatia  pallida^  Brod.  A  Sby. ;   Cape  E^^peoberg  ;  S.;  Icy  Cape ;  B.; 
Plover  Bay  ;  Norton  Sound  ;  Aleutians  ;  D. 

92.  Amauropsis  purpurea,  Dall ;    Grantley  Harbor ;    S.;  Icy  Cape ;  W. ; 
Norton  Sound  ;  Plover  Bay  ;  D. 

93.  Felutina  haliotoidea,  Pabr. ;  Plover  Bay  ;  Norton  Sound  ;  Aleutians  ; 
Sitka;  Monterey,  Cal. ;  D.;  Seniavine  Strait,  St.;  Catalina  Id.,  Cal ;  Cooper. 

94.  Velutina  zonatay  Old. ;  Seniavine  Strait ;  St. 

95.  Velutina  cryptospira,  Midd. ;   Norton  Sound  ;    Pribilofi  Mb.  ;   Aleu- 
tians ;  Sitka ;  D. 

96.  Vdutina  coriaeea.  Pall. ;  Cape  Lisbume  Bay ;  B. 

97.  Purpura  canalieulata,  Duel. ;  Plover  Bay  ;  Norton  Sound ;  Aletitiana  ; 
Sitka;  D. 

98.  BucHnum  cUiatum  ;  Icy  Cape,  W. ;  Cape  Espeoberg  ;  3. 

99.  Buccinum  tortuosum,  Bve. ;  Seniavine  Strait ;  St. 

100.  Buccinum  polare.  Gray ;  Icy  Cape ;  B,;  Plover  Bay ;  Norton  Sound ; 
D. 

101.  Buccinum  tenue.  Gray ;  Icy  Cape ;  B,;  Plover  Bay ;  D. 

102.  Buccinum  angulosum,*  Gray;    Icy   Capej    B.   {SHmpsonij  Gld.; 
Bering  Strait ;  St) 
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103.  ♦♦  Biudnvm  glaeiaU,  Stm. ;  I^y  Cape;  W. ;  SeniaTuie  Stnut ;  St ; 
Plover  Bay  ;  Norton  Sound ;  Aleatians  ;  Eadiak ;  D. . 

104.  Buccinim  tmdnvtum,  Hancock ;  Arctic  Ocean ;  B.  {horealis,  B.  A  S.; 
same  locality). 

105.  Bucdnum  f ucWidntim, Dall ;  Pribiloff  Ida.;  D.  (probably  also 
Arctic). 

106.  Bucdnum  Mcerchianumt  Dall  ex  Fischer ;  Norton  Sonnd ;  Aleutians ; 
Sitka ;  Eadiak ;  D. ;  B,  cyaneumt  Hano.  var. 

107.  BuceinopgU  canaHculata^  Dall,  n.  8. ;  Gape  Espenberg ;  S. 

108.  VokUoharpa  ampuUacea,  5iidd. ;  Seoiavine  Strait ;  St;  Plover  Bay ; 
Aleutians;  Eadiak;  Sitka;  D. 

109.  Chry9odomus  liratust  Mart,  var.  tomatus,  Gld. ;  Gape  Espenbeig ; 
S. 

110.  Chryaodomusfomicatui,  Omel. ;  Icy  Cape ;  W.  B. ;  Seniavtne  Strait ; 
St ;  Cape  Espenberg ;  S. ;  Month  of  the  Mackenzie  River ;  McFarlaoe ; 
Plover  Bay ;  Norton  Sonnd ;  D.  {deformi,  Rve.) 

111.  Chrytodomus  glacialu,  *  Gray ;  ^  Arctic  Ocean." 

112.  Chrysodomus  ScharUaricus,*  Midd. ;  Seniavine  Strait ;  St ;  Ochotak 
Sea;  Midd.  , 

113.  Chrysodomus  islandicus,  Chemn.;  Seniavine  Strait ;  St 

114  Chrysodomus  terdfralis,  Gld. ;  Icy  Cape ;  W. ;  Cape  Espenberg ;  S. ; 
Aleatians;  D. 

115.  Heliotropis  harpa,  Dall,  ez  Moerch ;  Icy  Cape ;  W. ;  Shnmagins ; 
Unalashka;  D. 

116.  VoiulopsU  Beringi,  Midd. ;  Icy  Cape ;  W. ;  Aleutians ;  D.  (Captain 
William's  specimens  were  very  strongly  shooldered,  short  spired,  heavy,  and 
large). 

117.  Fo/ufopmottmuafa,  Dall,  n.s.;  Cape  Espenberg ;  8.;  Cook's  Inlet ;  D. 

118.  Trophon  dathratus,  lin. ;  Seniavine  Strait;  St 

119.  Thfphon multieostatus,  Esch. ;  Norton  Sonnd;  Plover  Bay;  Alea- 
tians; Sitka;  D.  {lameUosus,  Gray?). 

120.  Th>phan  lameUosus,  *  Gray ;  Icy  Cape ;  B. 

121.  Trophon  Orpheus^  Gld. ;  Plover  Bay ;  D. 

Bucdnopsis  eavudiculatcif  n.  s. 

Shell  solid,  livid  white,  covered  with  a  strong,  darts  brown  pilose  epidermis ; 
whorls  moderately  roanded ;  sntnre  deeply  channelled ;  surface  of  the  whoris 
covered  with  fine,  spiral  thread-like  ridges,  with  still  finer  ones  interveniqg 
between  them,  lightly  decussated  by  the  fine,  but  distinct  lines  of  growth,  to 
which  the  epidermis  especially  adheres ;  the  coarser  ridges  are  about  seven  in 
number,  between  the  posterior  end  of  tiie  aperture  and  the  edge  of  the  suture 

•*TliJ«  speolM  ii  ezeaedin^  vulable  in  ereiy  Nipaot.  B,  mgmlomm,  Qnj,  la  probtbly 
an  ezfenme  variety  of  it ;  B.  BadgtrH,  of  aid.,  SUmpmmi,  Old.,  oi'iiiatiim,  Mmrdkimmm  and 
Soinbergi,  of  I>nnker,  and  anguUmm  and  rutikm,  of  Xoeroh.  bealdaa  aome  of  Middandotfl 
■peolaa  trhioli  I  oaaaot  now  apaoifjr,  an  all  fonna  of  thla  protean  fpedea. 
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Dortbward  to  the  Straits. 


«a 


behind  it    Whorls  5>^,  aperture  half  as  long  as  the  shell ;  iDtemally  polished ; 

outer  edge  somewhat  thickened ;  inner  lip  callous ;  oollumella  strongly  twisted ; 

canal  short,  rather  wide.    Lon.  1.33  inches,  lat.  0.75  inches ;  defl.  55^.    This 

species  is  much  less  inflated,  and  proportionally  longer  than  B,  Daleif  Sby., 

which  is  nearly  smooth,  and  has  not  the  deeply  channelled  sutnre.       S,  striata,  3^ 

JeflSreys,  (if  this  be  a  true  Buccinopm,  which  I  doubt)  has  a  straight  colamella,  * 

and  proportionally  larger  body  whorl ;  the  present  species  is  a  neater  and  more 

Ibsiform  shell,  with  much  finer  sculpture. 

Gaptain  Smith  obtained  but  one  tolerably  fresh  adult  specimen,  of  this  in- 
teresting shell,  on  the  beach  at  Cape  Espenberg. 

VokUopsis  aitenuata,  n.  s.  ;'  f;t| 

Shell  solid,  pinkish  white,  much  attenuated  before  and  behind  ;  spire  one-quar- 
ter shorter  than  the  aperture.  Whorls  six,  apex  mammillated.  Posterior 
surface  of  the  whorls  flattened  toward  the  suture,  where  they  are  somewhat 
wrinkled  and  appressed.  Surface  of  the  whorls  completely  covered  with  fine, 
even,  spiral  lines.     Aperture  long  and  narrow,  a  thickened  callus  on  the  inner  -  » 

lip,  and  the  enter  lip  slightly  r^ected.  Canal  long,  nearly  straight,  rather 
narrow.  Lon.  shell,  2.33  inches,  of  aperture  1.4  inches,  lat  shell  1.0,  of 
aperture  0.5  inches ;  defl.  40^. 

This  very  interesting  species  is  at  once  distinguished  from-  any  of  the  de-  3 '{  ^.' 

scribed  species,  by  the  spiral  sculpture,  and  otherwise  by  its  elongated  and  ^  v;  -^ 

slender  form.  V,  regularise  Dall,  from  the  Aleutians,  is  a  much  more  robust 
shell,  and  of  the  same  color,  but  quite  smooth.  One  specimen,  in  good  order, 
was  all  that  Captain  Smith  obtained.  It  has  also  been  obtained  at  Cook's  Inlet. 

85^  Pleurotoma  vinosa,  n.  s. 

This  shell  is  closely  allied  to  P.  {Sweida)  perversa,  of  Gabb,  from  the 
Straits  of  Fuca  and  Catalina  Island,  but  differs  in  the  following  particulars : 
P.  perversa  has  a  light  olivaceous  epidermis,  which  gives  a  livid  appearance 
to  the  light  reddish  brown  of  the  whorls  outside ;  and  a  broad,  white  band, 
with  ill-defined  edges,  passes  round  the  periphery  of  the  shell,  just  covered  by  \  ;i-'f    " 

the  suture  in  the  upper  whorls.    The  columella,  end  of  the  canal,  and  tip  of  ,t;^*-K    * 

the  shell,  are  also  white.    The  present  form  is  of  a  uniform  deep  winebrown,  or  ,^t  '^^ 

claret  color ;  is  shorter  and  much  less  slender,  with  a  shorter  canal  and  pro>  ')  *<  ^^   .  ■ 

portionately  much  larger  aperture.  Both  shells  are  reversed,  and  covered  with  fine,  *{  -  \    \ 

somewhat  irregular  spiral  lines,  not  mentioned  byQabbin  his  diagnosis.    My  :!  l-l     « 

specimens  were  obtained  in  Eyska  Harbor,  Great  Eyska  Island,  Aleutians.  ^^  \       '  *) 

My  largest  shell  has  nine  whorls,  and  is  a  quarter  of  an  inch  shorter,  and  on^  ^Ifis     i 

fifth  of  an  inch  broader,  than  a  specimen  of  P.  perversa  of  exactly  the  same  ^'  l"^' 

Dumber  of  whorls.    It  probably  belongs  to  the  Aleutian  fauna,  but  may  go  h^c*    i^ 


U 

*: 


1*^ 


^'•*,V 
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On  ISfew  Faraaitio  Oni8taoea»  from  the  N.  W.  Coast  of 
Axnerioa.* 

BT  W.  H.  DALL»  U.  8.  OOABT  BUBYBT. 

More  than  a  year  ago,  I  sabmitted  to  the  Academy  descriptions  of  three  new 
species  of  Oyami,  from  as  many  species  of  Pacific  Oetacea.  On  examioation  of 
a  small  collection  of  parasites,  in  the  collection  of  the  Academy,  (presented  by 
Captain  0.  M.  Scammon,  and  reported  to  have  been  procured  from  a  Pacific 
Bight  Whale,  near  the  Island  of  Eadiak,  Alaska,  in  1873)  I  find  that  it  coo- 
tains  two  species,  both  apparently  undescribed.  It  is  to  be  presumed  that  each 
species  of  whale  has  parasites  peculiar  to  itself,  and  those  who  have  the  op- 
portunity of  collecting  these  interesting  animals  should  lose  no  opportunity  of 
examining  the  rarer  cetacea,  and  should  preserve  the  parasites  of  each  spedes 
carefully  by  themselves.  As  there  are  matiy  species  from  which  no  parasites 
have  yet  been  collected,  there  are  doubtless  as  many  kinds  of  Gyami  which  are 
still  unknown. 

The  species  described  on  pp.  281-3,  Vol  IV  of  the  Academy's  Proceedings^ 
have  been  well  figured  on  plate  X  of  Captain  Scammon*s  Marine  Mammals  of 
the  N.  W.  Coast  of  America,  and,  in  default  of  a  figure  of  the  present  spedes, 
I  have  preferred  to  give  a  comparative  diagnosis,  by  which  they  may  be  more 
readily  distingaished  from  the  figured  and  other  described  species. 

Cyamus  tentator,  n.  s. 

Spedes  in  size  and  general  form  resembling  C  Scammoni  Dall,  (Scammon,  loc 
dt  pi.  X,  figure  2)  of  a  pale,  waxy  yellow,  with  the  tips  of  the  branchi®  pur- 
plish. It  differs  from  C.  Scammoni  in  the  following  particulars :  Head  pro- 
portionately smaller,  not  constricted  behind  the  eyes,  terminating  in  a  point  in 
the  median  line  behind,  which  point  overlaps  a  median  channel  in  the  body 
segment  Second  pair  of  antenns  proportionately  much  longer,  equaling 
twice  the  length  of  the  head.  Second  pair  of  hands,  with  two  sharp,  spike-like 
tuberdes  in  place  of  the  two  rather  short  and  blunt  tubercles  of  C,  Scammoni, 
Hands  otherwise  very  similar.  Second  segment  with  a  broad  channel  in  the 
median  line,  widening  backward  from  the  head,  and  rather  shallow.  Third 
segment  not  rounded  at  its  outer  ends,  but  ftirnished  with  very  prominent  knobs, 
at  the  anterior  and  posterior  corners  on  each  side.  The  outer  edges  of  the 
fourth  segment  are  also  knobbed  before  and  behind,  but  the  anterior  knobs  are 
less  prominent.  The  branchis  are  not  spirally  twisted,  but  are  straight, 
laterally  extended  cylinders,  nearly  as  long  as  the  width  of  the  segment  to  whidi 
they  are  attached.  There  are  two  pairs  on  each  side  of  the  third  and  fourth 
segments  in  the  male.  The  upper  pair  on  each  side  are  not  of  equal  length,  as 
in  C.  Scammoni,  but  the  inferior  branchia  of  this  pair  is  much  shorter  than  the 
other ;  both  are  straight  or  slightly  curved  upward  and  forward.  The  lower 
pair  exist  only  in  the  males,  they  are  very  slender,  and  filiform,  and  quite  short. 

•Pabllflhed  in  adYUkoe,  March  8d,  1874. 
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In  the  female  they  seem  to  be  changed  into  poaches  for  the  development  of  the 
ova.  Posterior  part  of  the  body  as  in  C.  Scammoni,  hut  there  are  no  serra- 
tions on  the  anterior  ed^e  of  the  seventh  segment.  Length  of  largest  specimen, 
0.8  inches.    Domicile  on  Bcdana  Siebodii,  Gray  ;  North  Pacific  Ocean. 

This  is  readily  distingaished  from  C.  mysticeti  Dall,  by  its  spiked  "  hands '' 
and  knobby  branchial  segments ;  and  from  C.  Scammoni  by  its  straight  un- 
equal branchiffi,  long  antennae,  knobs,  and  the  shape  of  the  head. 

Cycmus  gracilis,  n.  s. 

This  species  is  of  a  pale,  waxen  yellow,  of  elongated  and  slender  form,  and  small 
and  slender  limbs.  It  more  nearly  resembles  C.  suffusus  Dall,  (Scammon  loc. 
dt.  pL  X,  figure  3)  than  any  of  the  other  described  species.  It  differs  from 
that  species  in  the  following  particulars :  It  is  smaller,  the  largest  specimen 
measuring  only  0.5  of  an  inch  in  length.  It  wants  the  purple  color,  and  is  more 
compact  and  solid.  The  second  pair  of  antennae  are  much  shorter,  being  only 
equal  to  the  first  segment  and  half  of  the  next  segment  of  the  corresponding 
members  in  C.  suffusus.  The  branchiae,  though  similar,  are  proportionally  one- 
third  shorter.  The  posterior  limbs  are  shorter  and  much  more  weak  and  slender 
than  in  C.  suffusus.  The  first  pair  of  '*  hands  "  are  slenderly  pyriform,  instead 
of  quadrate.  The  second  pair  are  simple,  without  the  tubercles  between  the 
articulation  of  the  limb  and  the  '*  finger ;"  or,  at  most,  in  the  largest  specimens, 
the  termination  of  the  hand  under  the  articulation  of  the  hook,  or  finger,  is 
slightly  produced  into  a  point.  The  head  is  shorter,  sub-triangalar  instead  of 
elongated.  Lastly,  the  segments  of  the  body  are  more  or  less  closely  appressed 
against  each  other  before  and  behind,  instead  of  being  laterally  attenuated,  and 
separated  as  in  suffusus.  They  are  also  proportionately  less  wide  from  side  to 
side  than  in  suffusus.    Habitat,  with  the  last 

The  prominent  features  of  this  species  are  its  slender  and  compact  form,  short 
antennae,  and  weak  and  inconspicuous  posterior  limbs. 

Captain  T.  W.  Williams  brought  down  from  the  Arctic  Ocean,  in  1873, 
some  parasites  from  the  walrus,  which  he  presented  to  the  Academy.  These 
parasites  are  of  a  very  dark  brown  color,  almost  perfectly  round  in  shape, 
with  an  indistinctly  segmented  abdomen,  somewhat  roughened  with  short  hairs ; 
three  pairs  of  short,  bristly  legs,  a  distinct  but  small  throat,  and  very  small 
and  short  head.  There  is  one  pair  of  short,  stout  antennae,  with  four  joints; 
the  mouth  is  suctorial.  There  are  no  other  appendages  to  the  abdomen  or 
bead.  The  want  of  books  of  reference  prevents  my  being  able  to  refer  these 
creatures  to  their  proper  generic  position  ;  and  it  would  be,  in  any  case,  inad- 
Tisable  to  describe  them  as  new,  as  parasites  from  the  walrus  of  the  North 
Sea  have  been  recently  described  by  a  Swedish  naturalist,  and  they  may  be 
identical  with  the  present  form. 

Mr.  Stearns,  reporting  for  the  Pablication  Committee,  spoke  of 
the  large  amount  of  work  accomplished  by  the  Committee  during 
the  past  year,  and  stated  that  the  Proceedings  of  the  Academy, 
for  1878,  would  be  ready  for  dbtribution  at  the  next  meeting. 
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On  motion  of  Mr.  Dall,  a  vote  of  thanks  to  Mr.  Steams  was 
adopted,  in  consideration  of  the  large  amount  of  labor  and  time 
which  he  had  personally  devoted  to  the  publications,  during  the 
year. 

The  President  announced  the  following  appomtments,  made  by 
the  Board  of  Trustees  at  their  last  meeting : 

CUBATOBS. 

General  Zoology GEORGE  HEW8T0N,  M.  D. 

Ichthyology W.  H.  DALL 

Oonchology W.  G.  W.  HARFORD 

Ornithology WILLIAM  BLUNT 

Entomology HENRY  EDWARDS 

Palaeontology W.  A.  GOODYEAR 

Mineralogy THEO.  A.  BLAKE 

GOHMITTEB  ON  FUBUCATIONS. 

GEORGE  DAVIDSON.  CHARLES  G.  YALE. 

R.  E.  0.  STEARNS.  HENRY  EDWARDS. 

ALBERT  KELLOGG,  M.  D. 

GOKMITTBB  ON  FOBEIQN  FUBUCATIONS. 

A.  B,  STOUT,  M.  D.  J.  F.  LEWIS. 

H.  N.  BOLANDER.  H.  BEHR,  M.  D. 

BMILE  DURAND.  J.  M.  SMYTHK 

The  Preddent  also  stated  that  the  Academy,  having  effected  a 
lease  of  the  church  on  the  comer  of  Galifomia  and  Dupont  Streets^ 
would  hold  their  next  meeting  in  their  new  quarters. 


Rbqulab  MBBTma,  Fbbruart  2nd,  1874. 
President  m  the  chair. 

Forty-eight  members  present. 

A.  S.  Hallidie,  A.  D.  Smith,  and  W.  M.  Wherry,  were  elected 
rendent  members,  and  Albert  H.  Harris,  life  member. 

DoDationB  to  the  library :    Oyerland  Monthly,  February,  1874 ;  also  Cali* 
foraia  Horticaltarist,  for  January,  1874|  from  J.  H.  Garmany  &  Co.    Amen- 
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caD  Nataralist,  January,  1874.  Monatsbericht  der  Eonig.  Preoss.  Akad.  der 
WineDSchaften  za  Berlin,  Sept,  Oct,  1873.  American  Jonmal  of  Science  and 
Art.  Jan.,  1874.    Oatalogne  Library  Co.,  of  Philadelphia,  Jan.,  1874.    Pro-  |  ^ 

oeedings  Academy  Natnral  Sciences  of  Philadelphia,  pp.  361-408, 1873.  Ueber  I 

eine  Yogelsammlnng  ana  Ostasien  von  0.  Finsch,  und  P.  Conrad,  pamphlet, 
8vo.,  1873,  from  Authors.    Engineering  and  Mining  Journal,  Jan.  10th  and  ^ 

17th,  1874.    Biennial  Report,  Regents  of  the  University  of  California.    Cata-  ^      * 

logue  of  the  Land  Mollusca  of  New  Zealand,  etc.,  Wellington,  1873.    Critical  ' 

List  of  the  Mollusca  of  New  Zealancl  contained  in  European  collections,  etc., 
by  E.  Yon  Martens,  Wellington,  1873 ;  also.  Catalogue  of  the  Tertiary  Mol- 
lusca and  Echioodermata  of  New  Zealand,  in  the  Colonial  Museum,  by  F.  W. 
Button,  Wellington,  1873,  Dr.  James  Hector,  Director,  etc.  American 
Chemist,  Philadelphia,  Jan.,  1874.  Ueber  das  Funkeln  und  Auf  blitzen  des  Mit- 
telmeeres,  etc.,  pamphlet,  4to,  Berlin,  1873 ;  also,  Das  unsichelbar  wirkende 
Leben  der  Nordpolansone,  et&,  pamphlet,  8vo.,  Berlin,  both  from  Author,  C.  G. 
Ehrenberg.  Bulletin  of  the  U.  S.  Qeological  and  Geographical  Survey  of  the 
Territories,  No.  1,  Washington,  1874,  from  Department  of  Interior.  Bulletin 
of  the  Essex  Institute,  Vol.  Y.,  Nos.  9  and  10.  Engineering  and  Mining 
Journal,  Jan.,  24th,  1874. 

By  purchase  :  Nature,  Jan.  1st,  1874.  Journal  of  Botany,  London,  Jan., 
1874.  Annalen  der  Physik  und  Chemie,  Leipzig,  (No.  9)  1873.  Archiv.  fur 
Naturgeschichte,  Berlin,  1873-4.  Astronomical  Register,  Jan.,  1874.  Quar- 
terly Journal  of  Microscopical  Science,  London,  Jan.,  1874.  Annals  and 
Magazine  of  Natural  History,  Jan.  1874. 

Donations  to  the  Museum:  Mr.  Henry  G.  Hanks  presented 
specimens  of  borax  from  the  crude  to  the  finished  product.  There 
were  nine  diflferent  samples  in  this  donation,  as  follows :  Bi-borate 
of  soda,  crude,  from  Nevada ;  bi-borate  of  soda,  refined  by  Pacific 
Chemical  Co.;  bi-borate  of  soda,  native,  from  Borax  Lake ;  tincal, 
or  crude  borax,  from  Slate  Range,  Cal. ;  tincal  from  Thibet  Lakes ; 
crypto-morphite  (borate  of  lime)  fix)m  Oregon ;  ulexite  (borate  of 
lime)  from  Nevada ;  individual  borax  crystsJs,  from  Pacific  Chemi- 
cal Co. ;  residual  crystals  from  vats* 

Mr.  I.  C.  Woods  presented  specimens  of  Limnoriaj  a  species  of 
wood-eating  crustacean,  from  piles  in  the  wharves  of  the  bay. 
They  were  taken  from  near  high  watei^mark  when  the  tide  was  out, 
and  lived  twenty-four  hours  in  the  wood  after  being  removed  from 
the  piles.  A  sample  of  wood  accompanied  them  to  show  how  they 
penetrated  it. 

Mr.  P.  S.  Shoaff  presented  ten  samples  of  ores  from  mines  in 
Humboldt  County,  Nevada. 
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Mr.  S.  G.  George,  of  Portersville,  Montana,  sent  to  the  Acad- 
emy the  head  and  horns  of  a  Rocky  Mountain  Goat.  It  has  a 
mnsk  sack  behind  each  horn,  and  resembles  the  Thibet  Groat,  the 
wool  of  which  is  so  highly  prized.  Several  of  the  animals  have 
been  captured  alive,  and  one  will  shortly  be  exhibited  in  this  city. 
It  is  designed  to  cross  the  species  with  the  Angora  €K)at,  in  ex- 
pectation of  producing  a  valuable  hybrid. 

Capt.  J.  H.  Mortimer  presented  marine  invertebrates  (cnuteufea 
and  salpce)  from  the  Atlantic  Ocean.  Lat.  80"^  N.,  and  Lon.  55^ 
W.  G. 

Dr.  Blake  exhibited  the  cast  of  a  skull  that  had  been  taken  out 
firom  tiie  Ophir  mine,  on  the  Comstock  Lode,  Nevada.  The  skull 
had  been  brought  up  with  some  dirt  from  the  400-foot  level ;  but  it 
is  probable  that  it  had  been  carried  down  in  dirt  from  a  neighboring 
ravine,  winch,  at  an  earlier  period,  had  been  used  to  stop  some  of 
the  former  workings.  But,  independently  of  its  history,  the  skull 
presents  some  features  which  render  it  extremely  interesting,  from 
an  ethnological  point  of  view.  The  principal  of  these,  were  the 
presence  of  a  large  interparietal  bone,  extending  almost  to  the 
occipital  protuberance,  the  heavy  superciliary  ridges,  the  very  low 
forehead,  and  great  development  of  the  posterior  portion  of  the 
skull,  the  peculiar  position  of  the  socket  for  the  articulation  of  the 
lower  jaw,  and  the  great  development  of  the  processes  for  the  at- 
tachment of  muscles.  Unfortunately  the  whole  of  the  palatal  por- 
tion below  the  orbits  and  a  large  part  of  the  base  of  the  skull  were 
missing ;  but  from  what  remained,  the  Doctor  considered  that  it 
presented  a  form  more  removed  from  that  of  any  easting  race  of 
human  beings  than  that  of  any  skull  that  had  heretofore  been 
found.  It  was  submitted  to  Dr.  Blake  by  Professor  Whitney. 
The  origmal  skull  was  covered  with  a  thin  metallic  scale  deported 
by  water,  and  it  had  been  somewhat  broken  by  the  pick-axe  in 
being  excavated. 

Dr.  Blake  stated  in  reference  to  a  paper  read  by  him  at  a  former 
meeting,  on  the  '^  Nickeliferous  sands  of  Eraser  Biver,"  that  hay- 
mg  ascertamed  from  Prof.  Woloott  Gibbs,  that  the  mineral  he 
obtained  from  Fraser  River  sands,  and  described  as  magnetic  oxide 
of  nickel,  had  never  before  been  discovered,  he  would  propose  for 
it  the  name  of  <^  Frazerite." 
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Ai  a  meeting  of  the  Academy  in  November  last,  photographs 
of  hieroglyphics,  cut  in  wood,  and  found  on  Easter  Island,  were  re- 
ceived from  Mr.  Thomas  Oroft,  of  Papeite,  Tahiti.  From  vague 
traditions  among  the  natives,  they  were  supposed  to  represent  the 
written  language  of  some  pre-historic  nation.  The  stone  idols,  and 
other  relics  found  there,  indicate  that  the  present  population  is  lower 
in  the  scale  than  its  predecessors.  In  the  letter  accompanying  the 
Ueroglyphics,  Mr.  Croft  stated,  from  the  best  information  he  could 
obtain,  that  none  except  the  priests,  and  a  chosen  few,  could  de- 
cipher these  strange  characters.  A  letter  was  now  read  by  the 
President  from  Mr.  Croft,  in  which  he  stated  that  he  had  found  a 
native  of  the  island  who  could  read  them,  and  who  was  going  to 
teach  him  the  language,  so  that  he  will  shortiy  be  able  to  translate 
them.  Mr.  Croft  thinks  that  he  has  discovered  the  relics  of  a 
Malayan  empire,  which  extended  over  that  part  of  the  world  at 
some  former  period. 


Begulab  MBBTiNa,  Februart  16th,  1874. 
President  m  the  chair. 

Foriy-nine  members  present. 

George  W.  Beaver,  George  Oulton,  and  G.  Niebaum,  w^w- 
elected  life  members.  Dr.  J.  C.  Moore,  John  C.  Merrill,  Clariton. 
Newman,  Thos.  B.  Bishop,  Frederick  Mason,  John  R.  Sharpsteih^. 
J.  E.  Squire,  H.  F.  Cooper,  Emanuel  Newman,  F.  C.  BuBcutE,, 
and  James  S.  Gillam,  were  elected  resident  members. 

DonatioDS  to  the  Library:   American  Joamal  of  Scienoe  aad  Arts,  Feb.,.. 
1874.  DreianddreisBigste  Yersammlang,  am  20  Dec,  1873.   YerfaandlaogeD  der 
Geaellschaft  fur  Erdkande  va  Berlin,  Dec.,  1873.    American  Chemist^  Jan., . 
1874.    Annals  and  Magaiine  of  Natnral  History,  Jan.,  1874.    Annalen  der 
Physik  nnd  Ghemie,  Band  Yl,  No.  10,  Leipzig,  1873.    Annals  of  the  L;yceam 
of  Nat.  History  of  New  York,  Yol.  X,No8.  6,  7, 8,9, 10, 11, 1872-«-3.'  Amen-- 
can  Naturalist  Yol.  YIH,  No.  2,  Feb.,  1874.    Proceedings  of  the  Boston 
Society  of  Natural  Histoiy,  Yd.  XYI,  Part  1,  May,  Jone^  167^;    Mittheil-- 
Fboo.  Gal.  Acad.  Boi.,  Vol.  Y*— 17.  Axbil,  18U^ 
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nngen  der  Dentschen  Gesellschaft  fOr  Natnr  and  Ydlkerkunde  Ostasieos,  Stes, 
Heft,  Yokohama,  Sept.,  1873.  Proceedings  American  Academy  of  Arts  and 
Sciences,  Vol.  YIII,  May,  1868-73.  The  Engineering  and  Mining  Jonmal, 
Vol.  XVII,  Nos.  5  and  6.    Nature,  VoL  IX,  Nos.  220,  221. 

Donations  to  the  Museum :  From  W.  H.  Dail,  large  collection 
of  Fossils  of  the  post-pliocene  period,  firom  Esmeralda,  Equador, 
collected  by  Captain  A.  B.  Hodgkins,  of  the  schooner  ''  Urama  *'; 
from  Prof.  Davidson,  a  crustacean  from  the  Island  of  San  Miguel ; 
from  Captain  E.  E.  Snuth,  specimens  of  Coal  from  the  Arctic  coast, 
near  Cape  lisbume.  The  coal  was  observed  in  that  locality  for  a 
distance  of  thirty  to  forty  miles,  and  crops  out  in  veins  of  great 
thickness ;  from  Mrs.  James  McEwen,  an  object  supposed  to  be  a 
petrifaction,  obtsdned  on  the  Poso  Caliente  Bancho,  Sonoma  county, 
in  a  portion  known  as  the  Indian  Garden. 

The  following  paper  was  read  by  the  President : 

On  ImprovementB  in  the  Sextant.       ' 

BT   OBOBOB   DAVIDBOK. 

The  sextant  is  the  most  universal  of  instrnments  in  the  hands  of  the  geog> 

.  rapher,  navigator  and  astronomer,  because  it  alone  is  available  at  sea  as  wdl 

.  as  on  land.    To  the  navigator  it  is  invaluable;  and  in  the  special  work  of 

i*  hydrography  along  a  eoast  liDe»  where  the  position  of  the  boat  or  vessel  is  geo- 

^.^erally  determined  by  observing  from  the  boat,  the  sextant  is  the  only  instrament 

«of  precision  in  nse ;  and  yet  in  its  present  forms,  it  has  certain  defidenciea 

which  prevent  its  universality  of  application.    It  fails  to  measure  the  angles 

between  one  hundred  and  forty  and  one  hundred  and  eighty  degrees ;  and  the 

hydrographers  of  all  countries  have  studied  to  remedy  this  defect  with  only  par- 

tiali^ucoess. 

tic.  Daus^,  the  French  hydrcgrapher,  measurably  solved  the  problem  by  m 
device  as  simple  in  construction  and  beautiful  in  theory  as  it  is  difficult  in 
practice.  By  means  of  a  second  horizon  glass,  he  added,  as  it  were,  a  constant 
angle  of  about  ninety  degrees  to  that  measured  by  the  index  and  horison 
glasses,  and  thus  obtained  any  angle  from  naught  to  one  hundred  and  eighty  de> 
grees.  ;  In  observing  large  angles  he  reflects  both  objects,  which  increases  the 
difficulty  of  manipulation  by  the  observer  even  when  on  land,  with  well  defined 
objects ;  but  when  the  observer  is  in  a  boat,  disturbed  by  the  waveq,  and  both 
objects  indistinct,  it  is  next  to  impossible  to  see  them ;  and  oertunly  not  with 
any  degree  of  quickness,  which  such  operations  especially  demand..  Dausay's 
instvqment;has  not  come  into  practical  use. 

Piatorc^  Jifartins,  of  Berlin,  have  also  partially  solved  the  same  problem 
with  ,th^.  prismatic  sextant  bearing  their  name.    lliiB  iDStrument  will  i 
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any  angle  from  nanght  to  one  handred  and  eighty  d^rees,  while  reflecting  but 
one  object ;  bat  in  measnring  the  angles  from  abont  one  handred  and  forty  to 
one  handred^  and  eighty  degrees,  the  sextant  most  he  inverted,  and  the  manipa- 
lation  is  therefore  embarrassing.  Their  sextant  is  too  heavy  for  practical  use, 
and  has  not  been  largely  adopted. 

The  improvements  to  be  referred  to  are  very  important,  making  the  sextant 
better  adapted  to  hydrographic  work  than  it  has  heretofore  been.  Mr.  Lowry 
has  solved  the  problems  very  ingenioasly,  and  I  have  had  models  made  to  exhibit 
their  practical  application.  In  studying  the  subject,  several  other  problems 
which  occur  to  the  practical  hydrographer  have  been  very  well  solved.  In  the 
work  of  the  XJ.  S.  Ooast  Survey,  and  in  the  hydrographic  surveys  conducted 
by  the  navies  of  all  countries,  demands  daily  arise  for  such  instrumental  aid  to 
solve  these  problems;  and  it  is  believed  that  most  of  these  devices  of  Mr. 
Lowry  are  novel.  Very  few  can  thoroughly  appreciate  their  value,  unless  they 
be  practical  hydrographers. 

Mr.  Lowry  has  given  the  following  statement  of  the  requirements  of  the 
hydrographer  in  his  work,  and  the  solutions  of  them  : 

Problem  L  To  measure  with  a  sextant,  any  angle  from  naught  d^^rees  to  one 
hundred  and  eighty  degrees,  without  inverting  the  instrument,  and  while  reflect- 
ing but  one  object. 

This  may  be  solved  in  the  following  manner :  The  front  and  back  hoes  of 
index  glass  (of  ordinary  sextant)  are  made  reflectors,  and  a  second  horizon 
glass  placed  on  the  line  of  sight,  (behind  the  index  glass)  and  at  such  an  angle 
as  to  reflect  the  rays,  which  are  reflected  first  from  the  back  face  of  the  index 
glass,  parallel  to  the  line  of  sight.    Fig.  1  illustrates  this  form. 

We  here  have  an  arc  of  cmly  sixty  degrees,  graduated  as  usual  from  naught 
degrees  to  one  hundred  and  twenty  degrees,  with  a  second  reading  of  the  same 
arc,  commencing  at  naught  degrees  as  one  hundred  and  twenty  degrees,  and 
numbered  to  two  hundred  and  forty  degrees  at  one  hundred  and  twenty  degrees. 
This  adaptation  may  be  designated  as  the  "  double  reflecting  index  glass." 

Problem  IL  To  make  the  sextant  capable  of  measuring  two  angles,  one  to 
the  right  and  the  other  to  the  left  of  an  object,  at  the  same  instant ;  either 
angle  being  any  number  of  degrees  from  0  d^^rees  to  120  degrees. 

In  practice,  the  hydrographer  sets  his  index  arm  so  that  the  reflected  and 
direct  images  of  the  objects  (say  left  hand  and  middle)  of  one  of  the  angles 
which  he  is  to  measure,  are  not  coincident,  yet  approaching  on  acoount  of  the 
progress  of  the  boat ;  then  with  the  second  index  glass  he  makes  the  direct  and 
reflected  images  of  the  middle  and  right  hand  objects  coincident,  and  keeps 
them  coincident  with  tangent  screw  until  the  flrst  two  objects  are  coincident. 

Problem  II  may  be  solved  in  four  different  forms  of  the  sextant  In  Fig. 
2,  there  are  one  horuson  glass  and  two  index  glasses ;  one  of  the  latter 
mounted  directly  over  the  other ;  but  each  attached  to  distinct  index  arms, 
which  have  a  common  center  of  motion.  The  arc  is  120  degrees  instead  of  60 
d^rees,  as  in  the  ordinary  forms,  and  the  graduation  is  numbered  in  opposite 
directions,  from  0  degrees  to  120  degrees  (actually  at  60  d^rees  from  each 
aero). 
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A  modification  of  ibis  form  is  given,  by  making  each  index  glass  half  the 
width  of  the  ordinary  form,  their  inner  edges  meeting,  as  it  were,  over  the  cen- 
ter ofttbe  instrument,  and  thus  allowing  them  to  move  in  the  same  horizontal 
plane. 

Fignre  3  exhibits  the  next  solution  of  this  problem,  and  affords  a  much 
more  stable  instrument,  suited  to  the  rough  usage  of  boat  duty.  This  form  is 
unique.  There  are  two  index  and  one  horizon  glasses,  whose  center  of  motion 
are  in  the  same  straight  line  and  in  the  same  horizontal  plane ;  but  the  index 
glasses  have  independent  centers  of  motion,  so  that  the  arcs  of  graduation, 
although  of  one  piece  and  in  the  same  plane,  have  different  radii.  The  gradua- 
tion is  from  0  degrees  to  120  degrees  from  each  end  to  the  theoretical  junction 
of  the  arcs.  The  index  glass  nearest  the  horizon  glass,  is  one-half  the  height 
of  the  other  one. 

The  fourth  solution  gives  to  the  ordinary  sextant  an  extra  index  glass,  which 
may  either  move  in  the  same  or  a  parallel  plane  to  that  of  the  other  index  glass 
— and  this  extra  index  glass  has  an  arm  which  moves  on  the  under  face  of 
sextant,  but  its  extremity  is  curved  so  as  to  bring  its  vernier  upon  the  same 
graduation  as  the  upper  index  arm. 

Problem  IIL  To  make  the  sextant  capable  of  measuring  two  angles,  one 
to  the  right  and  the  other  to  the  left  of  the  central  object,  in  quick  succession, 
without  previously  estimating  theirs  relative  magnitudes  or  inverting  the  sextant 
or  lengthening  its  arc.  This  is  done  by  using  the  ordinary  sextant  with  the 
addition  of  a  second  index  glass  secured  upon  the  usual  index  glass,  and  at  ao 
angle  of  60  degrees  therewith.  It  is  thus  evident  that  when  one  index  glass 
measures  an  angle  of  120  degrees,  the  other  is  at  the  zero  of  the  first  The 
index  glasses  may  be  placed  one  above  the  other,  or  in  the  same  horizontal 
plane.  With  this,  there  is  also  added  a  detachable  stop,  with  vernier  at  the  ex- 
tremity of  the  index  arm  bearing  its  usual  vernier :  this  stop  to  be  so  adjusted 
that,  when  clamped,  it  will  allow  the  index  arm  to  move  freely  for  the  next 
angle. 

The  ordinary  sextant  may  be  made  to  measure  an  angle,  and  give  an  inter- 
range,  at  the  same  mstant,  by  placing  a  low  mirror  upon  the  frame,  and  in  a 
line  joining  the  centers  of  motion  of  the  index  and  horizon  glasses,  find  at  such 
an  angle  as  to  reflect  the  rays,  parallel  to  the  line  of  sight,  from  the  back  object, 
into  the  horizon  glass.  This  is  a  modification  of  Daussy's  improvement,  but 
fulfills  many  conditions  which  his  will  not 


IT 


Digitized 


byGo.Ogfe 


264  PBOOBBDINGS  OJ  THB  OALITOBinLA 

The  following  paper  by  Mr.  Hemy  Edwards  was  presented: 

Padfio  Coast  Lepidoptera.— Ko.  4.   Besoriptions  of  some  )few 
CSenera  and  Species  of  Heterooera.* 

BT  JOMKt  SDWABD8. 

Family  ABGTIID^    H.  S. 
SpUoioma  (Diaphora,  St)  pteridis,  d.  sp. 

CaterjnUar,  Head  very  shining,  bright  chestnut  brown.  Body  dirty  white, 
mottled  with  black  patches,  givlDg  a  slate  colored  tinge  to  the  sarfiaoe,  with 
three  indistinct  lines  of  yeOowish-white,  two  lateral,  and  one  dorsal.  Hairs 
springing  from  small  tabercles,  orange-brown,  inclining  to  chestnnt,  entirely 
hiding  the  ground  color  of  the  body.    Feet  and  prol^  pale  chestnat 

Length,  fnll  grown,  1.80  inch. 

Food  plant,  Pterts  aguUina.  ' 

Changed  to  chrysalis,  August,  September.    Imago  appeared,  February. 

Chrysalis.  Formed  usually  at  the  base  of  the  fern  fronds,  a  few  leaflets  be- 
ing loosely  drawn  together,  and  connected  by  a  rather  stout  web,  through 
which  the  chrysalis  is  indistmctly  seen.  Chrysalis  short,  rounded  in  front, 
blackish-brown,  with  a  few  pate  brown  haird  about  the  posterior  segments. 

Imago,  f.  Head,  thorax,  and  abdomen  fewn  drab,  covered  with  long  hairs. 
Antenns  bright  fewn  color  abore,  with  black  pectinations,  wholly  black  be- 
neath. Palpi  brownish-black.  Wings  with  the  whole  upper  surfece  dull  smoky- 
brown,  a  little  darker  towards  the  margins,  and  with  a  black  discal  spot  on  each. 
Primaries  slightly  waved  in  front  on  the  posterior  margin.  On  the  interior 
margin  of  the  secondaries  is  a  row  of  hairs  of  the  same  color  as  the  abdomen. 
Feet  and  legs  ikwn  drab.    Fringes  blackish. 

Under  side,  wholly  fewn  drab,  reddish  along  the  costal  margins,  with  the 
discal  spot  very  distinctly  shown. 

p  Head  and  thorax  red  brown,  the  former  almost  scarlet  in  front.  Antenne 
and  palpi  orange  red.  Abdomen  yellowhh  fawn-color.  Feet  and  legs  chest- 
nut brown,  With  bright  red  scales  above,  especially  on  the  middle  pair.  Fore 
wings  slightly  hyaline,  reddish  chestnut,  immaculate,  with  the  nervures  very  dis- 
tinctly marked.  Costa  more  deddedly  reddish.  Fringe  chestnut,  marked  with 
blackish  atoms.  Lower  wings  smoky,  with  bktck  spot  beyond  the  disc.  Fringes 
pale  chestnut,  marked  with  blackish  streaks.  Under  side,  wholly  dull  buff. 
Costa  reddish  chesnut  On  the  disc  of  each  wing  is  a  black  lunate  mark.  The 
S  of  this  species  bears  a  remarkable  resemblance  to  many  specimens  of  the 
European  Phragmatobia  fuliginosa,  as  well  as  to  the  same  sex  of  the  Cali- 
fornia Antaraia  punctata.  It  may,  however,  be  readily  distiuguished  by  its  more 
delicate  form,  by  the  absence  of  spots  or  other  markings,  and  by  the  paler 
color  of  the  under  side. 

Length  of  body,  0.50  inch.    Expanse  of  wings,  1.05  inch. 

Vancouver  Island.    (Coll.  Hy.  Edw.) 

•Pxintedin«dTaiio«,re1)nuff7l9tlL,lS74. 
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Fam.  EPIALIDJEJ.  H.  S. 
Epialus  Matheun,  d.  sp. 

g.  Head  dark  browD,  pale  above.  Thorax  and  abdomen  cbestnnt,  inelin- 
log  to  orange.  Antennae  and  feet  reddish-brown.  Fore  wings  luteons,  palest 
at  their  margins.  At  the  base  is  a  reddish-brown  patch,  ont  of  which  proceeds 
a  silver-white  streak,  (edged  outwardly  and  inwardly  by  a  narrow  black  line) 
which  for  a  short  distance  follows  the  coarse  of  the  subcostal  nerve,  then  grad- 
ually widens  and  touches  the  interior  margin  near  the  middle,  spreading  thence 
upward  and  outward  toward  the  anterior  angle,  but  becoming  obsolete  before 
leaehing  the  extremity,  and  passing  off  into  irregular  black  patches  with  white 
centers.  The  edges  of  this  streak  are  very  irregular  in  outline.  Near  the 
disc  is  a  small  and  indistinct  white  spot,  edged  with  black,  and  another  is  sit- 
uated near  the  middle  of  the  interior  margin,  while  the  posterior  margin  is 
marked  with  a  row  of  black  blotches,  not  extending  to  the  anterior  angle. 

Secondaries  clouded  with  fuscous  at  the  base,  reddish  chestnut  toward  the 
margin,  with  two  fuscous  submarginal  bands  united  near  the  middle  to  the 
fbsoous  basal  cloud.    Fringes  of  both  wings  entirely  reddish-chestnut. 

Under  side,  pale  yellowish-brown,  irregularly  blotched  with  fuscous,  with  the 
white  streak  of  the  upper  side  very  imperfectly  seen. 

$  A  little  larger  than  the  ^,  paler  in  its  general  color,  with  the  markings 
considerably  fainter. 

Length  of  body,  ^,  0.70  inch  ;  $,  0*80  inch. 

Expanse  of  wings,  (^,  1.40  inch ;  $,  1.65  inch. 

Vancouver  Island.  Mr.  Gervase  Mathew,  of  H.M.S.  Reptdse,  has  kindly 
added  this  beautiful  and  interesting  species  to  my  collection. 

Fam,  BOMBYOIDjB.     Bdv. 

ITuiumaj  nov.  gen. 

Head  small,  almost  concealed  by  the  long  hairs  which  cover  all  parts  of  the 
thorax.  Antennae  of  the  $  serrated  from  base  to  apex,  the  serratures  largest 
beyond  the  middle.  Palpi  very  short,  concealed.  Thorax  densely  covered 
above  and  below  with  long  hairs,  which  extend  over  the  base  of  the  wings. 
Abdomen  extending  as  far  as  the  margin  of  the  hind  wings,  covered  with  short 
hairs,  and  with  a  short  anal  tuft  Legs  stout  and  rather  short,  of  almost  equal 
thickness  throughout  their  entire  length.  Midjile  and  hind  tarsi  five-jointed, 
the  last  joint  receiving  and  almost  concealing  the  claws.  Wings  ample,  opaque, 
straight  in  front,  slightly  curved  outwardly  toward  their  tip,  and  considerably 
rounded  on  their  posterior  angles.  Disoal  cell  very  large,  subcostal  vein  reach- 
ing tlie  costa  a  little  beyond  the  middle.  The  uervures  are  widely  separated 
toward  the  posterior  margin,  gpradually  decreasing  in  the  width  of  their  inter- 
spaces as  they  approach  the  anterior  angle.  This  genus  is  in.  many  respects 
allied  to  Endromis  of  Europe,  but  dififers  somewhat  in  the  neuration,  and  in 
the  longer  and  less  pilose  abdomen.  Perhaps  its  nearest  relations  will  be  found 
in  the  South  American  genera  Ormucodes  and  Podalia, 
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Thauma  ribiSf  n.  sp. 

$ .  Head  doll  Bmoky-brown.  Thorax  smoky  id  front,  chestnat  towards  ite 
base,  hairs  very  loDg,  smoky,  interspersed  with  gray.  Abdomen  bright  chestnut  t 
darkest  toward  the  anal  extremity.  Antennas  pale  straw  color.  Feet  and  legs 
smoky.  Primaries  smoky,  darkest  along  the  costa.  A  little  distance  from  the 
base  is  a  waved  whitish  line,  extending  to  the  oost^,  broadest  at  this  extremity, 
and  gradually  becoming  obsolete  as  it  reaches  the  interior  margin.  Besting  on 
this  is  a  large  white  triangalar  mark,  filling  np  a  considerable  portion  of  the 
discal  cell,  and  looking,  when  yiewed  with  the  wings  folded,  like  the  letter  V. 
The  right  branch  of  this  mark  tonches  the  basal  fascia,  and  the  left  one  the 
subcostal  nerve,  while  its  base  rests  npon  a  distinct  and  slightly  notched  whitish 
band  extending  entirely  across  the  wing,  widest  at  the  costa,  and  most  deeply 
notched  at  its  junction  with  the  above  V-like  mark.  The  posterior  margin 
broad,  smoky,  with  the  nervures  yellowish'brown.  Both  the  fascis  are  bor- 
dered (the  basal  one  inwardly,  and  the  marginal  one  outwardly)  with  blackish 
scales. 

Secondaries,  dull  smoky,  inclining  to  chestnut  towards  their  base.  A  little 
below  the  disc  is  a  small  linear  whitish  patch,  and  beyond  a  waved  line  of  dull 
smoky  black,  edged  interiorly  with  whitish  scales.  Fringes  of  both  Wings  very 
short,  concolorous. 

Under  side,  primaries  with  the  markings  of  the  upper  side  indistinctly  seen, 
the  marginal  fascia  becoming  smoky  black,  and  the  white  V-like  mark  of  the 
upper  side  a  dull  yellowish-brown.  Secondaries  with  the  waved  line  very 
distinctly  marked,  whituth,  bordered  externally  with  blade. 

Length  of  body,  1.05  inch. 

Expanse  of  wings,  2.70  inches. 

Esquimault ;  Vancouver  Island  ;  Mr.  G.  Mathew. 

This  magnificent  addition  to  our  insect  &una  was  raised  from  the  caterpillar 
stage  by  my  friend  Mr.  Mathew,  who  may  justly  be  complimented  on  the  dift- 
covery  of  so  remarkable  a  species.  Mr.  Mathew  describes  the  caterpillar  as 
being  black,  with  dense  and  strong  spines.  It  was  feeding  upon  Ribes  divari" 
catunij  Doug].  Changed  to  chrysalis  in  September ;  Imago  appeared  October. 
I  hope  at  some  future  time  to  be  able  to  give  a  more  extended  description  of 
the  earlier  stages  of  this  fine  insect. 

Fam.  NOTODONTID^.    B. 
Stretchia,  nov.  gen. 

Head  small,  tufted  in  front.  Palpi  ^ort,  stout,  porrect,  not  extending 
beyond  the  head.  Proboscis  moderate.  Thorax  slightly  crested  in  front  Ab- 
domen pilose,  extending  for  one-third  of  its  length  beyond  margin  of  seconda- 
ries. Antenne  rather  coarsely  pectinate.  Tibis  with  long  hairs.  Tarsi  simple. 
Primaries  with  the  costal  edge  straight,  acute  at  its  tip.  Posterior  margins 
rounded  interiorly.  Interior  margins  oblique,  tufted  in  the  middle.  Some 
plumose  tufts  are  also  visible  along  the  costa  and  subcostal  vein.  Secondaries 
small,  with  the  margins  much  rounded.    Larva  unknown. 
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This  genus,  which  appears  to  bear  a  close  relation  to  Edemas  Walk.,  I  have 
dedicated  to  my  friend,  Mr.  R  H.  Stretch,  whose  exquisite  work  on  the  *'  Bom- 
bycidie  of  North  America ''  is  an  honor  to  entomological  literature. 

Stretchia  plusicBformiSt  n.  sp. 

Head  and  palpi  brownish-gray,  sprinkled  with  white.  Thorax  gray,  mottled 
with  black,  with  the  anterior  edge  bright  reddish-brown.  Abdomen  brownish 
stone  color,  with  a  black  transverse  streak,  edged  with  white  on  the  basal  seg- 
ment. Feet  and  legs  brownish-gray,  mottled  with  black.  Antenn®  dull  fisiwn 
color.  Primaries  cinereous,  sprinkled  over  the  whole  surface  with  black  irro- 
rations.  Following  the  coeta,  and  reaching  a  little  below  the  subcostal  vein,  is 
an  irregular  pale-gray  patch,  clouded  with  black  and  reddish-bro^n,  reaching 
its  greatest  width  near  the  disc,  and  then  becoming  paler  and  more  distinct,  so 
as  to  resemble  the  markings  of  many  species  of  Plusicu  Near  the  posterior 
margin  is  a  faint  brownish  waved  line,  edged  near  the  interior  angle  with  black. 
The  nervures  are  black,  interruptedly  marked  with  gray.  Interior  margin  with 
a  grayish  tuft  beyond  the  middle.  Fringes  short,  brownish-gray,  mottled  with 
black.  Secondaries  pale  fuscous,  with  the  nervures  very  distinct  Fringes  a 
little  darker  anteriorly. 

Under  side  entirely  fuscous,  the  primaries  darker  towards  the  costal  margin, 
and  with  a  very  faint  brown  discal  spot.  Secondaries  covered  with  paler  irro- 
rations  and  with  a  well  defined  lunate  discal  mark.  Abdomen  beneath  dark 
brown. 

Length  of  body,  0.60  inch. 

Expanse  of  wings,  1.35  inch. 

White  Pine,  Nevada.  Taken  on  the  wing,  in  August,  by  Mr.  W.  S.  Ed- 
wards. 

LIST  OF  NSW  SPBCnS. 

Spilosoma  pteridis Yanconver  Island. 

.  Epialus  Maihewi Vancouver  Island. 

Thauma  ribis Vancouver  Island. 

Stretchia  plusiaformU White  Pine,  Nevada. 

Professor  Davidson  announced  that  he  had  received  permission 
from  Commodore  Ammon  to  inform  the  Academy  of  the  important 
results  of  the  soundings  made  by  Captsan  George  E.  Belknap,  of 
the  United  States  Steamer  Ihmcarara  during  last  year,  with 
reference  to  the  projected  laying  of  a  telegraphic  cable  from  this 
coast  to  Japan.  Tbia  he  proceeded  to  explain  with  the  aid  of  a  se- 
ries of  large  charts  and  profiles  prepared  for  the  occasion.  This 
work  exhibited,  in  a  remarkable  manner,  the  depths  of  the 
Pacific  Ocean,  which  had  no  parallel  in  the  plateaus  of  the 
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Atlantic.  The  Tuscarora  had  first  Btarted  m  her  line  of  sound- 
ings from  the  entrance  of  the  Straits  of  Fuca,  across  that  portion 
of  the  North  Pacific  designated  as  the  Oxilf  of  Alaska,  toward  the 
Asiatic  coast.  After  leaving  the  entrance  to  the  straits,  the  bottom 
slopes  graduaQy  to  a  depth  of  100  fathoms,  and  then  a  sadden  de- 
scent occurs,  which  reaches  a  depth  of  1,400  fathoms,  at  a  distance 
of  150  miles  from  the  coast.  The  teipperature  of  the  water  at  the 
greatest  depth  on  this  line  of  survey  was  84  degrees. 

Commander  Belknap  then  returned,  prosecuting  soundings  off 
and  on,  along  the  coast  to  the  entrance  of  San  Francisco  Bay. 
This  work  detenmned  the  fact  that  the  sudden  descent  of  the  bot- 
tom of  the  Pacific  to  a  great  depth  is  continuous  down  the  entire 
coast,  varying  from  twenty  to  seventy  miles  out.  In  the  latitude 
of  San  Francisco  Bay,  the  great  bench  is  reached  a  short  distance 
off  the  FaraDones,  where  the  bottom  suddenly  descends  to  a  depth 
of  two  miles.  Off  Cape  Foulweather  the  bottom  descends  precip- 
tately  from  800  fathoms  to  a  depth  of  1,500  fathoms,  and  then  the 
plateau  continues  westward  for  hundreds  of  miles,  and  comparatively 
as  level  as  a  billiard-table.  Off  Cape  Mendocino,  where  shoals 
have  been  erroneously  supposed  to  enst  from  the  seaward  jutting 
of  the  mountains,  a  depth  of  2,200  fathoms  is  reached  eighty  miles 
from  the  shore.  Thirty  miles  off  the  Golden  Gate  the  bottom  is 
reached  at  100  fathoms ;  at  65  miles  it  has  descended  to  1,700 
fathoms ;  and  100  miles  out,  the  enormous  depth  of  2,548  fathoms 
has  been  measured  without  reaehmg  bottom. 


Bbgulab  Mbbtikg,  Mabch  2nd,  1874. 
President  in  the  chair. 

Sizty-eiz  members  present. 

A.  G.  Stiles,  Frederick  Oastie^  and  Charles  Troyer,  were  elected 
fife  members ;  James  Behrens,  C.  E.  Gibbs,  John  McHenry,  Jr., 
Walter  Van  Dyke,  Carlton  W.  Miller,  Edward  Steele,  James  Mc- 
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Einley,  William  H.  Sharp,  and  Joenah  Belden,  were  elected  rest- 
dent  members. 

DooatioDS  to  the  Library :  Gatalogae  of  the  Phalasnidas  of  California,  No. 
t,  by  A.  S.  Packardi  Jr.,  M.D.,  from  the  author ;  Proceedings  of  the  Academy 
of  Natural  Sciences,  of  Philadelphia :  pp.  409-424 ;  Orerland  Monthly  for 
Mardi,  1874,  from  pablishers ;  TransactionB  of  the  American  Institate  of  Mia-  I  « 

ing  Engineers,  Vol.  I,  May,  1871,  to  February,  1873 ;  California  Horticoltar-  *      «• 

ist,  February,  1864,  from  publishets ;  Monathsbericht  der  Koniglichen  Preuas. 
Akad.  der  Wissenschaften,  m  Berlin,  NoTember,  1878  ;  Annual  Meeting  of 
the  Am.  Geogr.  Society,  Januaiy,  1874 ;  American  Chemist,  Philaddphia, 
February,  1874 ;  Map  of  the  Sources  of  Snake  River,  from  the  Dept.  of  In- 
terior ;  Engineering  and  Mining  Journal,  New  York,  February  14, 1874. 

By  purchase :  Popular  Science  Monthly  for  March,  1874 ;  Journal  of  Bot- 
any, London.  February,  1874 ;  Annals  and  Magazine  of  Natural  History,  Lon- 
don, February,  1874 ;  Prooeedit]^  of  the  Boyal  Geographical  Society,  Lon- 
don, January,  1874 ;  Annalen  der  Physik  and  Chemik,  No.  11,  Leipzig,  1873. 

Professor  Davidson  announced  that  he  had  received  a  letter  from 
Alexander  Agassiz,  offering  the  Society,  according  to  the  expressed 
wish  of  his  deceased  father,  a  set  of  the  Flora  BrassUiensiSj  which 
work,  in  thirty-four  volumes,  was  now  upon  the  shelves  of  the 
Society. ' 

Donations  to  the  Museum:  From  I.  W.  Saymond,  specimens 
comprising  wahnis  teeth,  fishing  implements,  carvings,  costumes, 
etc.,  from  Alaska,  and  spears,  war  clubs,  himting  implements,  from 
the  South  Sea  Islands ;  from  Mrs.  Capt.  Shelley,  samples  of  Tapa 
or  Eapa,  a  cloth  manufactured  by  natives  of  the  Samoan  Islands ; 
also  specimens  of  the  bark  from  which  it  is  made ;  from  Capt.  Oliver 
Eldridge,  specimen  of  Diomedea  esculansy  and  a  paroquet,  both 
stuffed  and  mounted ;  from  Vicente  Denis,  of  the  Coast  Survey, 
four  species  of  shells,  from  the  kelp  off  San  Miguel  Island,  in  Santa 
Barbara  channel ;  from  W.  'W.  Bussel,  specimens  of  Lycapodium 
from  Sandwich  Islands ;  from  Alfred  Gros,  skeletons  of  male  and 
female  otter,  with  numerous  shells,  sponges,  corals,  and  other  spec- 
imens from  Alaska ;  from  Mrs.  A.  McF.  Davis,  several  curiously 
formed  bricks,  which  have  apparently  been  subjected  to  the  action 
of  fire,  each  bearing  strange  hieroglyphics;  they  were  dug  up  near 
Saucelito.  From  Judge  Ford,  of  Martinez,  through  Barry  &  Pat- 
ten, a  fosffll  tooth  of  an  extinct  species  of  shark  {Carcharodon). 
It  was  found  imbedded  m  the  rock  at  Martinez,  from  which  it  was 
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taken  with  hammer  and  chisel.  This  is  the  same  tooth  which  was 
the  subject  of  a  paper  by  Dr.  Blake,  at  a  recent  meeting.  Mr.  O. 
F.  Barker  also  sent  through  the  same  gentlemen  a  small  tooth,  pro- 
cured while  dig^g  a  well  at  San  Bruno.  The  tooth  is  supposed 
to  be  that  of  an  extinct  species  of  buffiUo,  (Bison  latifronsf)  A 
medal  was  also  received  firom  the  Bojal  University  of  Christiania, 
celebrating  the  thousandth  anmversary  of  the  Norwegian  Kingdom. 

Dr.  H.  0.  Sill  exhibited  skins  of  Aplooertts  numtanusj  (cam 
Montana. 

Mr.  W.  H.  Dall  presented  the  foUovnng  paper: 

Kotes  on  the  ATi&ons  of  the  Alentian  Islands,  espeoiaJly  thoae 
West  of  IJnalaebka.* 

BT  W.  B.  DALL,  UKITED  STATES  COAgT  SUBVBT. 

The  following  DOtes  are  the  resalt  of  obeervatioDs  made  daring  the  seaaon  of 
1873,  on  board  the  United  States  Ooast  Sanrey  cntter  Yu^em,  engaged  in  sar- 
yej8  among  the  Alecttian  Islands,  west  of  Unalashka.  That  they  are  not  more 
extensive,  is  dae  to  the  very  engrossing  natare  of  oar  work  in  other  directions; 
yet  I  am  inclined  to  believe  that  nearly,  if  not  qaite,  all  the  species  common  to 
this  part  of  the  chain,  have  been  detected.  There  may  be  occasional  visitors 
which  we  did  not  obtain ;  there  are,  perhaps,  one  or  two  species  of  Alcida 
which,  from  their  habit  of  living  for  the  most  part  off  shore  in  the  snmmer, 
were  not  recognized ;  and  doabUess  the  range  of  many  species  might,  by  care- 
ful observations  on  each  island,  daring  the  winter,  be  mach  extended  ;  yet  it 
ia  probable  that  the  information  here  collected  approximates  more  nearly  to  a 
correct  statement  of  the  geographical  distribntion  of  the  Aleutian  Inrds,  than 
anything  previonsly  pnblished. 

I  have  preferred,  for  the  sake  of  oniformity  in  my  papers  on  Alaskan  birds, 
to  retain  a  nomenolatare  which,  though  more  widely  recognized  than  any  other 
in  America,  is  rapidly  becoming  obsolete,  and  which  I  would  not  be  understood 
as  accepting  in  its  present  condition.  I  trust  eventually  to  review  the  whole 
subject  in  one  comprehensive  memoir,  when  I  shall  be  able  to  have  access  to  all 
the  later  literature  of  the  birds  of  the  more  northern  regions  of  the  world,  which 
is  not  now  the  case ;  and  then  I  hope  to  reconcile  the  discrepancies,  and  oorreot 
the  errors,  of  the  nomenclature  which  I  have  made  use  of  for  the  present 

I  have  been  struck  with  the  fact,  that  daring  saccessive  seasons,  in  the  sanse 
locality,  the  local  Avifauna  has  presented  different  aspects-^species  abundant 
one  season  being  absent  during  another ;  and  I  had  intended  to  prepare  a  series 
of  tables,  showing  the  mean  distribution  of  the  Aleutian  birds,  and  some  of 

•Prinied  in  tdvAnoe,  Ifaioh  Uth,  1874. 
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their  flnctaations  in  range.  On  reconsideriDg  the  matter,  I  have  become  cod- 
yiDced  that  it  woold  be  better  to  wait  as  long  as  possible  before  attempting 
this  work,  and  until  I  have  finally  closed  the  investigations  now  in  progress. 
Each  year  has  presented  new  facts,  and  modified  oar  views  of  old  ones  ;  and,  as 
oar  field  may  be  still  farther  enlarged,  and  oar  observations  supplemented  to  a 
considerable  extent,  a  reasonable  delay  may  add  a  good  deal  to  the  accaracy 
and  value  of  the  tables  indicated. 

I  would  call  special  attention  to  the  fact  that  no  intrusion  of  Asiatic  forms 
occurs  toward  the  western  end  of  the  chain ;  and  also,  that  the  birds  of  that 
region  are  reinforced  by  several  Arctic  forms,  not  included  in  that  part  of  the 
archipelago  near  the  continent  to  the  eastward.  This  peculiarity  in  distribu- 
tion is  more  marked  when  we  regard  the  plants,  coleoptera,  and  marine  inver- 
tebrates, as  well  as  the  birds,  all  of  which  groups  present  the  same  peculiarity 
in  a  more  striking  manner  than  the  birds  themselves.  This  may  be  due,  in 
part,  to  the  temperature,  which  is  affected  by  the  Arctic  current  which  sweeps 
down  the  Kamchatka  coast,  although  it  passes  some  distance  west  of  the  islands. 

We  noted  that  on  those  islands,  such  as  Attn  and  Atka,  where  the  Arctic 
fox  and  other  land  animals  have  been  introduced  by  the  Russians,  the  birds 
preferred  to  build  on  islets  and  rocks  off  shore,  or  not  accessible  from  the 
beaches.  But  on  those  islands  where  there  are  no  such  animals,  the  habits  of 
the  same  species  are  quite  different.  They  build,  without  fear,  on  the  banks 
and  hillsides  of  the  main  island,  and  are  not  found  on  the  rocky  islets  at  all. 
This  indicates  not  only  a  change  in  habits  brought  about  within  historic  times, 
by  the  struggle  for  existence,  but  also,  that  the  progeny  of  individuals  probably 
continue  to  reside  on  the  same  islands  as  then:  progenitors. 

On  Amchitka,a  low  island,  which  was  abandoned  by  the  Russians  in  1849 — 
and  which  has  not  been  visited  since,  except  by  our  party — the  birds  were  re- 
markably bold  and  fearless,  scarcely  stirring  at  our* approach,  and  confidently 
disporting  in  the  water  close  to  the  vessel.  This  was  especially  noticeable  in 
shy  and  timid  birds,  such  as  the  loons. 

The  numerous  species  of  small  auks  and  puffins  for  which  this  region  is 
famous,  are  peculiar  in  their  habits.  They  spend  the  larger  part  of  the  day,  at 
a  distance  from  shore,  varying  from  two  to  fifteen  miles ;  enormous  flocks  cover- 
ing acres  sociably  sitting  on  the  water  dose  to  one  another,  feeding  or  sleep- 
ing, even  in  rough  weather.  They  prefer  places  where  the  carrents  form  streaks 
on  the  water,  or  narrow  eddies,  as  here  are  collected  mach  of  the  wash  from  the 
shores,  small  pieces  of  sea-weed,  and  the  small  crostaoea  feeding  on  the  decaying 
sea-weed,  which  fonn  the  principal  food  of  the  birds.  The  birds  also  eat  a 
good  deal  of  sea-weed,  their  stomachs  always  containing  more  or  less  of  it  mixed 
with  fragments  of  Crustacea.  The  auks,  paffins,  and  smaller  divers,  seem  to  sub- 
sist entirely  on  these  matters.  I  have  never  seen  them  eat  mollusks,  echini,  or 
«otJier  invertebrates,  even  when  the  shore  was  strewn  with  them.  The  morres, 
.poffins,  and  larger  divers,  consame  a  great  many  small  fish,  bat  never  any  dead 
matter,  so  far  as  I  could  observe.  On  the  contrary,  the  galls  and  crows  per- ' 
ambulate  the  sand  with  fantastic  motions,  watching  the  ebb  of  the  tide,  and 


Digitized  by  VjOOQ  IC 


272  PROCBKDIKaS  09  THB  GALIEORNIA 

eagerlj  seixing  on  anytkiDg  which  may  be  8traoded>  dead  at  alive.  They  are 
particalarly  expert  Id  aeiang  the  large  oommon  echini,  {S,  DHlbaMenm)  break- 
iDg  them  on  a  stone,  and  devoaring  the  well-filled  ovaries. 

While  off  shore,  the  flocks  of  anks  may  be  seen  leisurely  swimming  in  groaps 
of  thousands,  against  the  current ;  occasionally,  if  it  is  too  strong  for  them,  risiiig 
all  together  and  settling  down  in  their  old  position  relative  to  the  shore.  The 
murres  sometimes  intrade  among  the  smaller  anks,  bat,  as  a  general  proposition, 
each  species  ke^  strictly  by  itself,  thongh  there  may  be  several  species,  in 
flocks  of  thousands,  within  a  few  yards  of  one  another.  I  believe  they  obtain 
most  of  their  sleep  in  this  manner.  Towards  evening,  they  all  come  in  shore 
together,  as  the  son  goes  down,  and  remain  on  the  edges  of  bluffs  and  hij^ 
banks,  or  in  the  still  waters  of  the  harbors,  screaming,  whistling,  quarrellipg, 
and  making  a  great  disturbance,  all  night  With  the  first  gleam  of  dawn,  they 
go  out  to  sea  again.  I  believe,  also,  that  with  these  birds  the  male  does  a  laige 
proportion  of  the  incubation;  I  have  rarely  found  a  female  on  the  nest; 
especially  in  the  day-time,  I  do  not  remember  a  single  instance.  This  holds 
true  of  the  mormons,  arias,  small  auks,  and  both  species  of  the  petrels. 

For  the  convenience  of  those  who  may  find  it  difficult  to  recogniK  the  geo- 
graphical names  of  localities,  (seldom  given,  and  when  given,  nsnally  misspelled 
on  the  ordinary  maps)  I  add  a  list  of  the  approximate  positions  of  our  stations 
in  the  islands  during  the  past  year : 

Lat.  N.  Lon. 

Chichagoff  Harbor,  Attn  Id 52o  55'  57"  173©  12'  22"  B 

Kyska  Harbor,  Great  Kyska  Id 51©  59'  00"  177°  30'  00"  B 

Oonstantine  Harbor,  Amchitka  Id 51°  23'  33"  179^  12'  12"  B 

Bay  of  Islands,  Adakh  Id 61©  49'  16"  176°  62'  00"W 

Nazan  Bay,  Atka  Id 52o  10'  30"  174o  16'  00"W 

IHuliuk  YUlage,  Unalashka 63©  52'  67"  166o  31'  36" W 

Popoff  Strait,  Shumagin  Ids 55©  19'  17"  160°  31'  14"W 

SannakhBeefe 54°  28'  00"  162°  52'  00"W 

1.    Falco  gyrfako,  Linn.    Jer&lcon. 

The  form  of  Arctic  &lcon,  referred  to  under  this  name,  is,  accordmg  to  Pro- 
fessor Baird,  the  .true  gyrfako,  as  distinguished  from  eandicanSf  and  islandiau, 
and  is  now  obtained,  for  the  first  time,  in  American  territory.  A  male  was  ob- 
tained in  the  harbor  of  Kyska,  June  30th,  1873,  being  one  of  several  which  had 
their  nests  on  the  brow  of  a  prectpitous  and  inaccenble  diff  at  the  west  end  of 
the  harbor,  perhaps  a  hundred  and  fifty  feet  above  the  water.  The  same  speda 
was  observed  fiying  over  the  low  island  of  Amchitka,  a  little  later  in  the  season. 
It  does  not  appear  to  be  oommon,  but  was  the  only  hawk  observed  in  the  islands 
west  of  Unalashka.  It  appeared  to  pass  most  of  its  time  near  the  nest,  and 
raised  a  loud  outcry  when  any  one  approached  the  base  of  the  cliff,  on  ihe  beaoh 
below.  The  fragments  of  several  ptarmigan,  probably  remnants  from  some  of 
its  meals,  were  noticed  at  the  foot  of  the  bluff  below  the  nest.    Shot,  as  it  was, 
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in  the  bead,  I  was  nDable  to  determine  the  color  of  the  eyes  in  the  specimen 
obtaioed.  I  presume  the  bird  to  be,  like  the  species  foand  at  Unalashka,  a 
resident 

2.  BaHahus  leueocefhcdvs.  Say.  (43).    Bald  Eagle. 

Observed  at  Attn,  and  a  resident  throughout  the  Aleutian  chain ;  every- 
where occarring  in  the  greatest  abundance.  So  far  as  my  observations  go,  it 
does  not  confine  its  diet  to  fish,  but  also  destroys  grouse  and  other  birds.  At  the 
time  when  we  left  the  islands,  in  October,  the  yoang  of  the  year  were  still  un- 
able to  fly.  H,  pdagicus  has  not  yet  been  obtained  from  American  territory.  It 
is  foood  at  Petropavlovsk,  Kamchatka ;  but  I  believe  that  it  cannot  properly 
be  indnded  in  our  founa.    A.  canadensis  was  not  observed  to  the  westward. 

3.  Brackvotus  pcdustrUf  (52).    ShoHrcared  Owl. 

Observed  in  all  the  islands  firom  Attu  eastward.  A  resident  Nests  in  bur> 
nms,  in  hill-sides  or  grasqr  banks. 

4.  Hirwndo  horreorwn,  Barton.  (225).    Bam  Swallow. 

This  species  was  obtained  abundantly  at  Unalashka,  on  and  after  June  9th, 
1873.  It  is  said  to  nest  in  the  upper  portion  of  the  church  and  other  build- 
ings at  the  village  of  Iliulink.  A  swallow  is  also  reported  as  occurring  at 
Atka,  which  is  probably  the  same  species.  It  does  not  occur  at  Attu.  A 
nnuner  resident. 

5.  TroglodyUs  hyemalu,  yar.  akucensis,  Bd.  (293).    Wren. 

Obtained  in  Attn  and  the  Pribyloff  Islands,  a  resident  throughout  the  Aleu- 
tian chaio,  and  everywhere  very  abundant  and  tame ;  but  we  have  not  yet  been 
able  to  discover  the  nest  and  eggs,  though  the  young  birds  were  very  plentiful 
in  Amchitka  in  Jaly. 

5.   Leucostide  griseinucha,  l^on.  (323).    Gray-necked  Finch. 

The  westernmost  point  at  which  this  spedfs  was  obtained  was  Kyska.  It 
was  not  observed  at  Adakh.or  Amchitka,  but  occurs  in  all  the  larger  islands 
eart  of  Kyska.  It  is  a  resident,  and  breeds  in  May.  I  have  observed  no  tran- 
sitional forms  in  the  Aleutian  Islands  which  would  connect  this  race  with  lit- 

7.  Pledrophams  rmalU,  Lin.  (325).    Snowbird. 

A  resident;  universal  throughout  the  Aleutian  and  Pribyloff  Islands.  A 
nert  with  five  ^ggs,  in  a  fresh  condition,  was  obtained  on  a  low  grassy  bank, 
Jone  20th,  1873,  at  Ghichagoff  Harbor,  Attu.  Another  nest,  with  four  muoh 
devek>ped  eggs,  was  obtained  June  23d,  in  a  rimilar  locality. 

8.  Fledrophanes  lapponicw,  fiellBy.  (326).    Lapland  Longspor. 

A  nest  with  four  much-iscnbated  ^ggs  was  obtained  at  Attn,  June  18fh» 
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and  the  bird  was  abandant.  It  bailds  in  the  same  localities  as  nivalis.  This 
bbd  was  obtained  in  Attu,  Eyska,  and  Adakh,  bat  not  in  Amchitka,  which  is 
a  low  island.  We  did  not  see  it  at  Atka,  and  I  am  certain  that  it  does  not 
occur  in  Unalashka,  or  the  islands  east  of  the  latter  point.  In  the  localities 
where  it  is  found,  it  is  a  sammer  visitor  only,  disappearing  after  the  yoang  are 
able  to  fly. 

9.  Passerculus  sandwichenns,  Bd.  (333).    Sparrow.  ^ 

Abundant,  as  usual,  in  Unalashka,  but  not  paasiDg  west  of  that  island.  A 
sammer  resident. 

10.  Melospiza  insigniSf  Bd.  (362*).    Song  Sparrow.  ^ 

A  re3id9nt  daring  the  year  throaghoat  the  Aleutian  Islands.  J*he  young 
had  obtained  a  considerable  size  early  in  July,  at  Kyska.  There  appear  to  be 
two  tolerably  well-marked  varieties  of  this  bird,  found  in  the  same  localities ; 
one  of  pure  ashy  tints,  and  the  other  much  tinged  with  rufous  brown. 

11.  Corvus  carnivorus,  Bartr.  (423).    Raven. 

A  resident  throughout  the  islands,  but  does  not  (focur  in  the  Pribyloff  group, 
and  is  less  abundant  where  there  is  no  population.  A  few  young  ones  were 
taken  to  St.  Paul  Island  in  the  spring,  in  the  hope  that  they  might  be  of  use 
in  devouring  the  remains  of  the  seals  killed  there,  which  cause  a  very  offensive 
odor  during  the  hunting  season. 

12.  Lagopus  albus,  Aud.  (467).    PtanhigaD. 

More  or  less  abundant  in  all  the  Aleutian  Islands.  The  eggs  are  numerous, 
and  laid  in  a  rounded  depression  in  the  upland  turf,  or  moss.  June  21st  we  ob- 
tained nine  much  incubated  eggs,  at  Attn ;  and  young  grouse  were  abundant  at 
Kyeka,  July  8th.  We  endeavored  to  rear  some,  but  could  not  induce  them  to 
eat  anything. 

From  careful  examination  of  many  specimens,  most  of  which  were  killed  for 
the  table,  I  feel  sure  that  this  is  the  only  species  of  grouse  found  on  the  islands, 
and  I  believe  there  is  no  authenticated  instance  of  the  occurrence  of  L.  rupe9- 
iris  west  of  the  156th  meridian. 

13.  Hcsmatopus  niger,  Pallas,  (513J.    Oystei^Gatcher. 

Yery  abundant  at  Adakh ;  seen  at  Eyska  and  Amchitka.  A  summer  resi- 
dent, arriving  in  May,  and  breeding  in  the  islands.  It  is  probably  found  at  va- 
rious times  on  all  the  islands,  though  frequenting  some  more  than  others.  We 
did  not  see  or  hear  of  it  at  Attu. 

Iris  of  a  rich  orange  color ;  edges  of  eyelids  scarlet. 

14.  Lobipes  hyperboreu»f  Temm.  (520).    Northern  Phalarope. 

lliis  species  was  obtained,  breeding,  at  Kyska,  Jane  30th,  1873.  The  number 
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of  egga  varied  from  two  to  four.  The  nests  were  rounded  depressions  in  the 
turf,  usually  found  in  low  and  marshy  localities.  It  is  a  summer  visitor,  and  we 
were  unable  to  find  it  anywhere  in  the  islands  except  at  Kyska — a  somewhat 
angular  fact.  Had  it  occurred  at  any  of  the  other  stations  visited,  we  should 
probably  have  detected  it.    It  is  not  found  at  Unalashka. 

15.     Tringa  maritmaj  Briin.  (528).    Purple  Sandpiper. 

A  summer  resident,  breeding  throughout  the  Aleutian  and  Prtbyle^  Islands. 
Obtained  from  Attn  eastward. 


16. ? 

A  species  of  plover,  or  sandpiper,  with  a  nearly  white  body  and  dark  wings, 
about  the  size  of  the  last  species,  was  seen  on  two  occasions  at  Attn,  in  June. 
Unfortunately  we  were  unable  to  obtain  a  specimen,  and  we  did  oot  see  it  any- 
where else. 

17.  Lima^a  uropygtalis,  Gld.  (549*).    Godwit 

This  species  was,  on  the  9th  of  June,  again  obtained  at  Unalashka,  where  it 
breeds.  It  is  a  summer  resident,  and  has  not  been  observed  to  the  westward  of 
this  point,  though  it  ranges  north  to  the  Yukon. 

18.  Cygnus  americanusy  Sharpless.  (561*).    Swan. 

Mr.  Thompson,  an  otter-hunter  who  wintered  in  Sannakh  Island,  I872>3, 
reports  that  he  killed  three  of  these  birds  in  September,  1872,  and  that  they 
were  not  uncoremon  during  the  autumn.  They  have  not  been  reported  from  any 
part  of  the  Aleutian  chain  proper. 

19.  Anser  Gambellii,  Hartl.  (565).    White-fronted  Goose. 

These  birds  are  reported  as  occurring  in  small  numbers,  spring  and  fall— during 
their  northern  and  southern  migrations — at  Attn,  Unalashka,  and  Sannakh.  I- 
have  not  heard  of  them  at  intermediate  points,  and  as  they  make  no  stay,  they  < 
can  only  be  regarded  as  casual  visitors. 

20.  Bernicla  nigricans,  Gas.  (571).    Black  Brant. 

This  bird,  like  the  last  species,  passes  the  islands  in  its  annual  migrations,  andT 
does  not  breed  to  the  eastward  of  Amchitka.  Unlike  the  Gambellii,  however, 
a  small  number  do  remain  and  breed  on  the  Semichi  Islands  near  Attn,  Kyska,. 
and  Amchitka.  Eggs  of  this  species  were  obtained  on  the  Semichi  Islands^ 
June  15th,  and  young,  unfledged  goslings  on  Eyska,  July  10th.  It  is  notabun- 
dan t,  however,  and  breeds  on  the  highest  hill- tops,  and  not,  as  in  more  northern 
regions,  on  the  lowlands.  It  has  also  been  reported  as  a  casual  visitor-  at  the 
Fribyloff  Islands.  On  our  return  to  the  coast  of  California,  in  the  latter  part 
of  October,  enormous  flocks  of  this  species  were  seen  about  100  miles  oE  shore  >• 
from  the  vessel,  flying  south,  frequently  alighting  in  the  water  near  the  ship. 
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21.  Philacte  canagicaj  Ban.  (573).    Emperor  Goose. 

This  species — ^rarely  foand  in  winter  near  Unalashka,  and  not  at  all  to  the 
westward — is  reported  by  Thompson  to  congregate  in  great  numbers  on  the  low, 
Marshy  island  of  Sannakh,  daring  the  entire  winter.  To  these  birds  he  and  his 
companion  owe  their  preservation  during  an  attack  of  the  scurvy,  which  nearly 
proved  fatal  to  them  both.    They  migrate  northward  in  May. 

22.  Nation  cardinensis,  Bd.  (579).    Green-winged  Teal. 

A  resident  throughout  the  islands  as  far  west  as  Kyska  ;  casual,  in  summer, 
at  Attu.  This  species  was  one  of  the  two  or  three  upon  which  we  principally 
relied  for  supplying  our  table  during  the  season  of  work  amongst  the  islands. 
Young  ones  were  abundant  at  Amchitka,  in  July. 

23.  Hardda  glacialU,  Leach.  (587).    Old  Squaw. 

A  resident  as  far  west  as  Kyska,  not  seen  or  heard  of  at  Attn.  Individuals 
are  less  plentiful  as  we  go  west  from  Unalashka,  and  it  is  nowhere  very 
abundant  » 

24.  Pdysticta  StelleH,  Eyton.  (298).    Stdler's  Eider. 

This  species  is  reported  by  Thompson  as  wintering  abundantly  at  Sannakh 
Island.  As  an  illustration  of  the  irregularities  which  obtain  in  the  range  of 
migration  of  birds  in  difierent  seasons,  it  may  be  mentioned,  that  while  in  May, 
1872,  this  species  was  very  abundant  at  Unalashka,  together  with  the  next 
species,  yet  in  May,  1873,  not  a  single  one  of  either  was  observed,  though  the 
season  was  later  by  a  month  than  the  previous  one,  and  the  birds  in  question 
winter  in  large  numbers  at  Unalashka. 

25.  Somateria  v-nigraj  Gray.  (607).    Pacific  Eider. 

Apparently  a  resident  in  the  islands.    Wintering  abundantly  at  Unalashka, 
[£;  .  it  seems  to  seek  its  breeding-grounds  in  those  islands  to  the  westward  which  are 

^*  not  inhabited.    At  least,  it  seems  quite  certain  that  the  large  flocks  which 

\r  winter  in  Captain's  Bay  do  not  breed  in  the  immediate  vicinity ;  while  it  is  the 

j4  most  common  duck  in  the  western  islands  during  the  summer. 

26.  Mergus  serrator,  Lin.  (612).    Saw-bill.    Water-hen. 

Obtained  at  Amchitka,  the  only  locality  in  the  islands  where  it  has  yet  been 
observed,  and  rare  there — apparently  breeding.    A  summer  visitor. 

27.  Graculusbicristatus,F9X[Ba.  (621*).    Shag. 

Besident  in  the  Aleutian  and  Pribyloff  Islands.  The  following  notes  were 
made  from  two  fresh  Bpecimens  killed  at  Amchitka,  July  27th,  1873. 

No.  1.  (290.)  p  Iris  pale  olive  brown ;  base  of  mandibles  and  cnhneD 
bright  blue,  remainder  of  naked  space  scarlet.  Two  proDoonced  tofts  on  the 
head. 
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No.  2.  (291.)  ^  Iris  olive  browD ;  base  of  mandible  dnll  ashy  blae,  with  a 
narrow  orange  border  to  the  naked  membrane,  which  was  much  more  invaded 
by  scattering  feathers  than  the  other,  and  dull  colored.  Tafts  ill-defined,  or 
Done. 

28.  Graculits  Bcdrdii,  Gruber.    Lesser  Cormorant. 

This  bird,  which  resembles  what  has  been  supposed  to  be  a  variety  of  vuh 
iaceus,  Gray,  is  also  a  resident  of  the  Aleutian  chain.  Specimens  from  Kyska, 
July  8th,  $  had  a  brown  iris,  and  the  naked  membrane  somewhat  carunculated, 
and  of  a  coral  red,  mandible  nearly  black.  Others  from  Amchitka,  July  26th, 
had  a  dark  green  iris,  and  a  similarly  colored  gnlar  sac.  ^oe  obtained  in  1872, 
at  Unaiashka,  had  a  dark,  nearly  black,  iris,  with  the  gular  sac  flesh  color,  pass- 
ing into  ashy  gray  above.  All  appear  to  possess  small  white  feathers  scattered 
through  the  plumage  in  the  breeding  season,  but  I  am  not  sure  that  the  white 
thigh  patches  are  always  of  this  character.  There  appears  to  be  some  variation 
also  in  the  shade  of  green  of  the  plumage ;  in  some  specimens  it  is  much  more 
rusty  than  in  others.  I  am  informed  by  traders  who  visit  Copper  and  Bering 
Islands,  that  there  are  several  varieties  of  cormorants  and  small  auks  fbund 
there,  which  they  have  not  seen  in  the  Aleutian  chain.  Some  of  these  may  be 
included,  as  well  as  some  from  the  Kurile  Islands,  in  the  old  descriptions,  with 
an  erroneous  Aleutian  habitat  assigned  to  them. 

29.  Diomedea  bracliyura,  Gas.    Mottled  Albatross. 

Abundant  off  shore  throughout  the  Aleutian  Islands,  where  it  takes  the 
place  of  D.  nigripes,  which  seldom  ventures  north  of  lat.  50^  north.  It  prob- 
ably breeds  in  the  islands,  as  we  saw  the  mutilated  carcass  of  a  very  young  one, 
in  August,  at-  Atka.  Its  bones  were  tolerably  abundant  in  the  Aleutian 
**  Kitchen  midden,"  or  ancient  shell  heaps.  It  is  much  larger  than  D.  nigripes, 
and  never  follows  a  vessel,  as  is  the  custom  of  that  species.  Apparently  a  res- 
ident from  Attn  eastward,  as  we  saw  a  dead  specimen  on  the  beach,  in  the 
winter  of  1871-2,  in  Unaiashka. 

30.  Diomedea  nigripes,  And,  {SSd^,  Gony. 

Full  notes  have  been  given  on  this  species  in  previous  catalogues,  and  our  ob- 
servations during  the  past  season  confirm,  without  adding  anything  to  our  in- 
formation already  published.  It  has  always  been  a  question  where  this  species 
breeds,  and  I  am  glad  to  be  able  to  state,  on  the  authority  of  Captain  Geo. 
Holder,  that  it  nests  on  the  coral  island  of  Gaspar  Bico,  near  the  equator,  in 
the  winter  season.  This  gentleman,  who  is  an  intelligent  and  trustworthy  ob- 
server, informs  me  that  on  a  voyage  in  search  of  new  guano  islands,  he  touched 
at  Gaspar  Bico,  and  found  this  bird,  together  with  a  species  of  petrel,  and  a 
tern,  breeding  abundantly  in  a  low  scrubby  growth  of  bushes,  which  are  the 
only  representatives  of  trees  on  that  island.  His  impression  was  that  it  laid 
bot  one  moderately  siaed,  white  egg,  in  a  depression  in  the  soil,  around 
which  a  little  sea-weed  or  dry  herbage  was  gathered.  It  is  not  known  to  breed 
anywhere  on  the  northwest  coast  of  America,  or  the  northern  Pacific  islands. 
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31.  Thalassidroma  Leachii,  Temm.  (642).    Petrel. 

This  species,  not  noticed  east  of  Amchitka,  breeds  abandantly  on  the  rodrf 
islets  off  Attu,  and  on  the  highlands  of  Kyska  and  Amchitka.  As  in  the  next 
species,  the  male  seems  to  do  a  large  proportion  of  the  incubation,  and,  as  a  rule, 
they  lay  only  one  small,  white  egg,  in  a  barrow  from  six  inches  to  a  foot  in 
horizontal  length.  This  barrow  is  often  curved  considerably  to  one  side,  and  I 
have  never  seen  one  absolutely  straight.  The  barrow  is  usually  in  the  side  of  a 
turfy  bank.  This,  and  the  next  species,  have  the  habit,  when  handled,  of  disgorg- 
ing a  reddish,  oily  fluid,  of  strong  and  disagreeable  musky  smell ;  and  one  can 
tell,  by  the  odor  of  the  burrow  alone,  whether  it  is  tenanted  by  a  petrel,  or  one 
of  the  Aldda.  Prom  this  habit,  the  petrels  (of  which  species  I  am  not  certain, 
but  think  it  to  be  this  one)  which  breed  off  the  coast  of  Mendocino  County, 
California,  have  received  there  the  name  of  "  Musk  Birds."  While  breeding, 
they  are  largely  nocturnal  in  their  habits.  We  found  firesh  eggs  from  June 
10th  to  the  end  of  July.  The  eye  of  both  these  petrels  is  of  a  dark  brown,  almost 
black  after  death.  The  specimens  from  the  islands  are  darker  than  those  from 
Sitka.  They  can  be  considered  as  summer  residents,  going  south  in  winter, 
and  arriving  at  the  islands  in  May. 

32.  Tkalassidromaf areata,  Gld.  (643).    Gray  Petrel 

The  remarks  under  the  head  of  the  last  species  will  generally  apply  to  this 
one  also,  but  it  is  found  breeding  on  all  the  less  populated  islands,  as  &r  east  as 
Unalashka.  Unlike  the  reported  habits  of  the  North  Atlantic  petrels,  they  are 
never  seen  in  stormy  weather  at  sea ;  nor  do  they  ever  follow  in  a  veasd's 
wake,  as  far  as  my  observations  go.  They  are  occasionally  seen  flying  about  in 
calm,  fine  weather,  throughout  the  North  Pacific. 

Z3.  Lestris  parasUiau,  Temm,  {664t),    Skua. 

These  birds  were  obtained  in  the  breeding  season  at  Kyska  and  Amchitka, 
and  in  winter  at  Unalashka,  rarely.  They  are  nowhere  common ;  nor  have  we 
ever  obtained  any  in  completely  adult  plumage.  All  our  specimens  are  of  a 
nearly  uniform  dark  slate  color.    They  are  probably  residents.    The  eye  is 


1  nearly  black. 

i 

.!<  34.  Larus  glaxicescens,  Licht.  (557).  Glaucous  Gull. 

!||  The  common  and  only  gull  of  the  islands ;  resident  throughout  the  chain,  bat 

more  abundant  to  the  eastward.  Breeds  in  May  and  June.  We  obtained 
nearly  fledged  young  at  Kyska,  early  in  July.  The  eye  is  of  a  lighter  or  a 
darker  steel  gray. 


35.  Rissa  tridadyla,  Bon.  (672).    Kittiwake. 

Bare  in  the  western  islands,  not  venturing  into  the  protected  bays  and  harbors 
much,  but  apparently  a  resident.  No  other  species  of  kittiwake  was  observed 
west  of  .Uoalashka. 
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36.  Sterna  macrura,  Nanm.  (690).    Arctic  Tern. 

The  only  point  at  which  this  beaatifal  little  tern  was  observed  west  of  the 
Shnmagins,  was  at  Amciutka,  where  it  was  abundant 


37.  Colymbus  torquatus,  Briin.  (698).    Loon. 

Breeds  at  Eyska,  abandant  at  Amchitka  in  July, 
cept  at  the  Shamagins.    A  summer  resident. 


Not  seen  elsewhere,  ex- 


38.  Colymbus  septerUrionaliSt  Lin.  (701).    Red-necked  Diver. 

Yery  abundant  at  Amchitka  in  July,  where  it  was  breeding.  Seen  nowhere 
else  in  the  Aleutian  chain.  A  summer  resident.  We  observed  six  or  eight  of 
them  at  a  time  in  the  harbor  of  Amchitka,  quite  bold  in  their  behavior,  usually 
appearing  in  the  early  morning,  or  the  dusk  of  evening.  Crossing  the  island 
one  day,  we  observed  a  female  of  this  species  with  one  young  one,  swimming  in 
a  pool  of  fresh  water.  Alarmed  by  our  approach,  the  mother  did  not  attempt 
to  fly,  but  settled  down  in  the  water,  until  only  her  neck  appeared  above  the 
surface,  while  the  little  one  immediately  took  up  its  position  on  her  back. 
Wishing  to  obtain  the  early  stage  of  the  bird,  we  shot  the  young  one,  and 
picked  it  up.  Soon  after,  the  male  arrived  from  the  west  coast  of  the  island 
with  a  small  fish  in  its  mouth,  evidently  intended  for  the  young  one.  Not  see- 
ing it,  he  uttered  a  mournful  cry,  which  was  replied  to  by  the  female,  who  had 
remained  in  the  pool  without  attempting  to  escape.  For  some  minutes  the  con- 
versation was  kept  up,  and  then  both  took  wing,  and  disappeared,  still  uttering 
low  moaning  cries  at  intervals. 

I  have  never  seen  loons,  of  either  species,  as  abundant  anywhere  else  as  they 
were  at  this  island,  which  had  not  been  visited  by  a  vessel  since  1849. 

39.  Mormon  cirrhata,  Bon.  (712).    Tufted  Puffin. 

A  resident ;  abundant  throughout  the  islands,  more  especially  the  unfre- 
quented ones,  but  more  rare  as  we  go  east  from  Unalashka.  The  skins  of  this 
species  are  used  for  making  long  coats,  or  hunting  shirts,  by  the  western  Alei^ts ; 
and  the  light  feathers  frequently  used  in  their  embroidery  are  mostly  taken 
from  its  long  tufts.  They  appear  to  lay  two  ^^^  and  we  found  fresh  eggs  of 
this  and  the  next  species  from  May  to  the  end  of  July. 

40.  Mormon  c&t^niculata,  Naum.  (713).    Horned  Puffin. 

A  resident;  abundant  from  Attn  to  the  Shumagins,  and  having  habits 
similar  to  those  of  the  last  species.  The  eyes  of  both  have  the  iris  of  a  clear, 
dead  white  color. 

41.  TJria  columhat  Cas.  (727).    Red-footed  Diver. 

Abundant  anywhere  from  Attn  to  the  Shumagins,  but  not  seen  in  winter. 
The  young  have  dark  bluish-black  eyes  and  feet. 
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42.  Uria  tdifornica,  Bryant.  (730').    Murre. 

Abundant,  and  apparently  a  resident  all  through  tiie  islands.  Less  common 
and  more  shy  than  the  last,  but,  unlike  U,  columbat  congregating  in  immense 
flocks  a  few  miles  off  shore.  I  have  never  seen  the  last  species  going  in  a  large 
flock ;  there  are  seldom  more  than  two  or  three  together. 

43.  Ombria  psUtacula,  Cassin.    Parroquet  Auk. 

Not  uncommon  at  Amchitka,  but  not  seen  anywhere  else.  A  resident. 
The  iris  is  white.  I  think  Brandt  is  mistaken  In  supposing  the  peculiarly 
shaped  bill  is  used  in  prying  open  bivalve  shells.  I  have  never  found  anything 
in  its  crop  except  figments  of  Crustacea,  and  I  think  that  the  bird  uses  its 
sharp,  recurved,  lower  mandible  in  tearing  out  the  softer  parts  of  the  larger  Iso- 
pods,  and  in  picking  them  out  of  crevices  in  the  rocks,  and  from  under  round 
stones. 

44.  Phaleris  crislatella,  Bon.  (719).    Sea-quail. 

Abundant  in  large  flocks,  covering  acres,  off  shore ;  from  Kyska  eastward, 
but  very  rarely  seen  in  the  bays  and  harbors.    A  resident 

45.  Brachyrkamphus  antiquus,  Br.  (736).    Ancient  Auk. 

Abundant  throughout  the  islands,  especially  in  certain  localities ;  we  obtained 
it  from  Kyska  eastward.  While  this  species  also  congregates  offshore  in  very 
great  numbers,  it  yet  frequents  the  bays  and  harbors  much  more  than  any  of 
the  other  small  auks.  The  iris  is  white.  From  observations  of  many  speci- 
mens and  large  numbers  of  the  living  birds  of  all  ages,  I  have  become  satisfied 
that  the  young  of  this  species  is  the  bird  obtained  by  me  in  Unimak  Pass,  in 
1865,  and  which  was  described  by  Dr.  Coues  as  Simorhynchm  Cassini. 
Brandt  refers  Cassini  to  the  immature  form  of  Kamchalicusy  but  Kamchaticus 
has  never  been  authentically  identified  from  the  Aleutian  chain,  and  I  doubt  its 
occurrence  there.  I  think  it  quite  probable  that  many  species,  properly  be- 
loq^ng  to  the  Kurile  and  Commander's  Islands,  and  to  the  coast  of  Kamchatka, 
have,  in  confusion  of  geographical  names,  and  ignorance  of  these  rarely  visited 
regions,  been  attributed  erroneously  to  the  Aleutians. 

It  is  quite  likely,  also,  that  the  young  of  several  of  these  small  auks  may 
closely  resemble  one  another.  However,  it  is  certain  that  I  have  never  seen  no; 
obtained  S.  Cassinif  except  where  antiquus  was  abundant  I  have  seen  it 
among  the  flocks  of  anti(pius  on  the  water^  and  shot  it  out  of  these  flocks. 
Every  one  who  has  carefully  watched  the  different  species  of  small  auks,  has 
observed  that  each  species  keeps  strictly  to  itself ;  large  flocks  of  each  may  be 
feeding  adjacent  to  one  another,  but  they  never  mingle.  The  only  exception  to 
this  liule  is  the  murre,  which  sometimes  intrudes  into  a  flock  of  the  smaller  auks. 
Lastly,  the  plan  of  color  in  Camni  is  the  same  as  in  ardiquw ;  and  the  advanc- 
ing stages  of  the  former  approximate  more  and  more  closely  to  the  latter.  No 
doubt  remains  in  my  own  mind  in  regard  to  their  identity. 
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Among  other  specimens  of  the  young  form,  one  was  obtained  at  Amchitka, 
with  a  carioos  malformation  of  the  lower  mandible,  which  was  nearly  one-half 
shorter  than  the  upper  one.    The  bird,  however,  was  healthy  and  fat. 

In  closing  this  list,  which  I  believe  to  be  very  nearly  a  complete  one  of  the 
birds  west  of  Unalashka,  I  have  to  thank  Messrs.  Frost  and  McCarty,  of  the 
A.  0.  Co.,  agents  at  Attn  and  Atka,  respectively ;  and  Captain  E.  P.  Heren- 

deen,  and  other  members  of  my  party,  who  made  the  most  of  the  scanty  leisure  x  1  "V : 

afforded  by  our  summer's  surveying  work,  in  assisting  to  make  the  collection  as 
complete  as  possible. 
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Mr.  Stearns  read  a  translation  from  the  reports  of  the  Socieiy 
for  the  Preservation  of  Norwegian  Antiquities  ;  describing  the  ex- 
cavation of  an  ancient  vessel,  of  the  Viking  period,  found  in  the 
parish  of  Tane,  Norway. 

Judge  Hastings  read  a  paper  on  the  "  creeping "  of  railroad 
tracks. 

The  President  made  the  following  remarks  in  addition  to  the  .^\ti 

paper  on  deep  sea  soundings,  read  in  the  last  meeting : 

In  the  commanication  made  at  the  last  meeting  npon  the  subject  of  the  deep 
sea-bottom  of  the  Pacific,  I  omitted  to  mention  the  fact  that  the  average  depth 
of  this  ocean,  on  a  direct  line  between  Japan  and  California,  had  been  deter- 
mined in  1855,  by  Professor  Bache,  of  the  Coast  Sarvey,  from  the  discassion 
of  the  observations  of  the  transmission  of  the  great  earthquake  waves  of  De- 
cember, 1854.    The  matter  is  not  new,  bat  is  worth  repeating  in  connection 


*  * 


with  the  present  subject.  .^  'i^ 


^>    ^ 


The  character  of  these  waves  being  ascertained,  and  also  the  time  of  their 
transmission,  the  average  depth  of  the  ocean  in  their  path  can  be  determined.  .^..^ 

The  rate  of  motion  of  the  crest  of  the  wave  from  Simoda  to  San  Diego,  was  V  V: 

370  miles  per  hour,  or  6.2  miles  per  minnte ;  to  San  Francisco,  355  miles  per  |  *a')- 

hour,  or  6  miles  per  minute.  The  duration  of  an  oscillation  on  the  San  Piego 
path  was  31  minutes ;  the  duration  of  an  oscillation  on  the  San  Francisco 
path  35  minutes. 

These  data  yield,  for  the  length  of  the  wave  on  the  San  Diego  path,  186  to 
192  miles,  and  on  the  San  Francisco  path,  210  to  217  miles. 

Now,  a  wave  of  210  miles  in  length  would  move  in  a  velocity  of  6.0  miles  in 
a  depth  of  2230  fathoms,  and  a  wave  of  217  miles  in  length  would  move  with 
a  velocity  of  6.2  miles  per  minute,  in  a  depth  of  2500  fathoms.  '  ^S- 

In  a  similar  manner  was  derived  the  average  depth  of  2100  fathoms  on  the  3  •^ 

San  Diego  path. 


>•* 
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Regular  Mbbting,  March  16th,  1874. 
"Vice  President  in  the  chair. 

Forty  mepabers  present. 

James  Whartenby  was  elected  a  life  member,  and  Edwin  Merri- 
field,  John  H.  Bostwick,  G.  W.  Dunn,  Benjamm  Boop,  and  Lovell 
Squire,  resident  members* 

Donations  to  the  Library :  Geological  Survey  of  Missoiu-i,  one  volnme, 
1872,  and  atlas ;  one  volume  of  Reports  on  the  same,  1855-1871,  presented  by 
G.  C.  Broadhead ;  System  of  Entomology,  a  continuation  of  Buflfon's  Natural 
History,  by  Gustav  Jablonsky,  Berlin,  1783 ;  presented  by  James  Behrens  ; 
Engineering  and  Mining  Journal,  New  York,  1874,  Vol.  XVII,  Nob.  8,  9,  and 
10 ;  Societi^  Entomologique  de  Belgique,  No.  95  j  Nature,  Vol.  IX,  Nos. 
224  and  225 ;  Quarterly  Journal  Geological  Society  of  London,  Vol.  XXX, 
Part  Ist,  1874;  Astronomical  Register,  London,  February,  1874;  Report  of 
the  Chief  of  Ordnance,  8vo.,  Washington,  1873;  Annalen  der  Physik  und 
Chemie,  Leipzig,  No.  12, 1873 ;  American  Naturalist,  March,  1874 ;  American 
Journal  of  Sciences  and  Arts,  March,  1874 ;  Proceedings  Philadelphia  Acad- 
emy of  Natural  Sciences,  1873,  pp.  425-470 ;  Verhandlungen  der  Gesellschaft 
fur  Erdkunde,  Berlin,  1874,  No.  1. 

Donations  to  the  Museum :  From  W.  J.  Fisher,  skull  of  an 
Orcaj  or  killer-whale,  from  the  Arctic  Ocean  j  from  W.  H.  DaD, 
ear-bone  of  Megaptera  versabilis  Cope,  skull  of  Laffenorhynchus 
obliquidens  Gill,  and  of  the  California  Gray  Whale,  Mhachianeete^ 
glaucus  Cope,  all  from  Monterey,  California.  The  cranium  last 
mentioned  is  about  eight  feet  long,  and  (with  the  exception  of  one 
collected  at  the  same  time,  and  presented  to  the  National  Museum 
at  Washington)  is  the  only  bone  of  this  gigantic  and  formerly 
abundant  animal,  in  any  museum  in  the  world.  Mr.  Dall  also  pre- 
sented a  very  old  prehistoric  Aleutian  cranium  from  the  Amaknak 
Cave,  a  record  of  the  exploration  of  which  has  already  been  pub- 
lished in  these  Proceedings ;  from  Jas.  E.  Perkins,  a  specimen  of 
Octopus  ;  basalt  from  OlompaJi  Rancho,  Marin  County,  California, 
from  W.  A.  Goodyear ;  from  Dr.  Behr,  a  specimen  of  salamander, 
Batrachoceps  attenuatus  Bon.;  five  species  of  birds  from  Mr.  F. 
Gruber:  Mehspha  fallax^  Paroaria  dominica^  Calypte  anna^  Si- 
alia  mexicanay  and  Agelaius  gubemator. 
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Mr.  Stearns  read  the  following  paper : 

Bemarks  Suggested  by  Dr.  J.  E.  Gray*s  Paper  on  the  "  Stick 
Pish,"  in  "Nature,"  Nov.  6th,  1873. 

BT  ROBERT  E.  C.  STEARNS. 

At  a  meeting  of  this  Academy  on  the  3d  of  Febraary,  1873,  certain  switch- 
like rods,  being  the  axes  of  some  polyp-form,  as  well  as  the  general  characters 
of  Alcyonoid  Polyps,  were  considered  and  discussed,  for  the  purpose  of  tracing 
by  analogy  and  determining  the  relations  and  position  of  the  specimens  under 
consideration  at  that  time ;  and  it  may  be  remembered  that  a  paper  was  read, 
in  which  was  given  at  considerable  length  a  resume  of  what  had  appeared  in 
the  columns  of  Nature^  in  the  way  of  notes  and  comments  by  several  learned 
gentlemen. 

These  rods,  switches,  or  wands,  as  the  specimens  had  been  variously  called, 
were  first  brought  to  the  notice  of  the  Academy  on  the  5th  of  June,  1871, 
when  specimens  were  presented  to  the  Museum,  and,  so  far  as  an  opinion  was 
expressed  at  that  time  in  a  general  way,  the  specimens  were  placed  near  the 
group  to  which  it  has  been  subsequently  proved  that  they  belong. 

On  the  4th  of  August,  1873,  Dr.  James  Blake  submitted  an  entire  specimen 
of  the  polyps,  of  which  the  rods,  etc.,  are  the  central  stalks  or  axes  :  that  is,  one 
of  these  rods  or  switches  was  presented  by  him,  with  the  investing  soft  or  fleshy 
covering,  which  proved  it  to  be  either  a  Pavonaria,  or  closely  related  to  that 
genus.  Accordingly,  I  published  a  description  placing  it  in  the  genus  Pavo- 
nwia,  and  gave  it  the  specific  name  of  '*  Blakei,"  (Pavonaria  Blakei)  and  the 
same  was  printed  in  the  Mining  and  Scientific  Press  of  this  city,  August  9th, 
1873.  ^ 

Before  the  succeeding  regular  meeting  of  the  Academy,  which  took  place 
August  18  th,  1873,  through  access  to  more  recent  literature  bearing  on  the 
subject,  I  perceived  at  once  that  not  only  was  the  species  new,  but  that  its  sep- 
aration generically  was  warranted,  and  the  sub-genus  Verrillia  was  made  by  me 
to  receive  it ;  and  a  description  of  the  genus  and  species  was  read  at  that  meet- 
ing, and  printed  copies  of  my  paper  (dated  August  20th)  were  sent  to  various 
authors,  societies,  and  scientific  journals,  in  advance  of  the  regular  publication 
of  the  Academy's  Proceedings. 

Among  the  many  scientific  gentlemen  who  had  discussed  the  character  and 
relations  of  the  so-called  switches,  Dr.  P.  L,  Sclater,  of  the  Zoological  Society, 
kindly  gave  publicity  to  Verrillia  Blakei^  in  Nature^  for  October  9th,  1873. 

In  the  same  journal,  of  date  Nov.  6th,  1873,  Dr.  J.  E  Gray,  of  the  British 
Museum,  publishes  a  communication  "  On  the  stick-fish,  {Osteocella  septentrion- 
alis)  and  on  the  habits  of  sea-pens,"  in  which  he  refers  to  a  specimen  presented 
to  the  Museum  by  Mr.  Coote  M.  Chambers,  and  of  which  he  says :  "  Unfortu- 
nately the  specimen  did  not  arrive  in  a  good  state  for  exhibition.  The  greater 
part  of  the  animal  portion  had  been  washed  off,  probably  by  the  motion  of  the 
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solatioD  dariDg  the  transit ;  onlj  aboat  a  foot  of  the  flesh  which  was  loose  on 
the  axis,  and  the  thick,  swollen,  naked,  clab-shaped  base,  without  polypes,  re- 
mained ;  bat  it  was  in  a  safficientlj  good  state  to  afford  the  means  of  deter- 
mining its  zoological  situation,  and  of  examining  its  microscopical  and  other 
zoological  characters." 

In  the  next  paragraph,  of  which  I  qaote  a  portion.  Dr.  Gray  says :  ''  Mr. 
Chambers'  specimen  is  the  animal  of  the  axis  or  stick,  that  I  described  as  OsU- 
ocdla  septentrionalis,  (Ann.  and  Mag.  Nat  Hist,  1872,  p.  406)  ***** 
and  is  evidently  the  same  animal  as  Pavonaria  Blakei,  described  by  B.  E.  C. 
Stearns." 

"  Two  days  after  I  received  this  specimen,  I  received  by  post  Mr.  Steams' 
description  of  the  stick  fish,  (Pavmiaria  Blakei)  from  the  San  Francisco  Jfining 
and  Scientific  Press,  Angust  9th,  1873." 

Towards  the  close  of  his  article,  Dr.  Gray  writes :  *■'  Mr.  Stearns'  paper,  in 
the  Proceedings  of  the  California  Academy  of  Sciences,  is  a  reprint  of  the 
paper  in  the  San  Francisco  Mining  and  Scientific  Press,  with  a  few  additions, 
and  the  addition  of  a  new  snb-genos,  Verrillia,  althoagh  he  qaotes  Osteoceila,"  In 
this  paper  Mr.  Gray  gives  what  he  considers  "  the  synonymy  of  those  animals  "; 
first,  the  genera,  and  next,  the  species  ;  placing  my  first  generic  determination, 
Pavonaria,  and  my  subsequent  sub-genos,  Verriliia,  in  the  order  as  recited,  as 
eynonymes  of  his  genus  Osteocella. 

I  would  ask  Dr.  Gray  by  what  warrant,  either  of  science  or  justice,  be 
places  Pavonaria  or  Verriliia,  definitely  described  genera,  as  synonymes  of  his 
indefinite  and  vague  Osteocella^  which  latter  he  publishes  as  a  genus,  for  it  can- 
not be  said  he  describes  it,  in  the  "  Catalogue  of  Sea- Fens — or  Pennatulids — 
in  the  British  Museum  "  1870,  page  40.  Gray's  genus  Osteocella  is  based  npoa 
a  "bone,"  (probably  the  axis  of  a  polyp)  which  was  sent  to  the  British  Museum 
**  many  years  ago,"  from  Australia,  by  a  gentleman  named  Clifton.  The  in- 
vesting fleshy  substance,  or  soft  portion  of  the  animal,  of  which  said  bone 
formed  a  part,  had  not  been  seen  by  Dr.  Gray  at  the  time  he  invented  the  name 
Osteocella,  and  even  to  this  date  no  additional  light  has  been  furnished  by  him 
regarding  the  Australian  form.  He  was  not  even  positive  that  the  "  bone  "  be- 
longed to  a  zoophyte,  for  he  says :  "  or,  it  may  be  the  long  conical  bone  of  a 
form  of  decapod  cephalapod  which  has  not  yet  occurred  to  naturalists,  as  Mr. 
Clifton  spoke  of  its  being  a  free  marine  animal :  it  has  a  cartilaginous  apex  like 
the  cuttle  fish." 

In  which  of  the  great  divisions  of  the  animal  kingdom  does  Dr.  Gray  place 
it,  or  did  he  place  his  Australian  bone  in  1870  ? 

Courtesy  and  fairness  suggest  that  as  he  printed  it  in  the  Catalogue  of  Pei^ 
nattdid(B,  it  should  be  conceded,  as  I  have  written,  in  a  previous  paper,  '*  that, 
in  his  mind,  the  balance  of  reasoning  tends  in  that  direction." 

Admitting  this  latter,  what  then  ?  The  Australian  bone  upon  which  rests 
his  genus  Osteocella  is  described  by  Dr.  Gray  as  being  "  thick,  about  elevea 
inches  long,  tapering  at  each  end."  Subsequently  he  has  received  one  of  the 
stalks,  or  axes,  of  what  I  have  named  Verriliia  Blakei;  of  the  latter,  he  says  it 
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is  *'  long,  slender,  abont  sixty-foar  inches  long,  attenuated  at  the  base,  and  very 
much  attenuated  and  elongated  at  the  other  end."  "  Mr.  Carter "  examined 
both  of*  the  bones  referred  to,  microscopically,  and  "  finds  them  "  to  "  present 
the  same  homy  structure,"  etc.  An  examination  with  acid  was  made,  but  as  it 
would  be  rather  difficult  to  comprehend  in  what  way  generic  or  specific  deter- 
minations within  any  related  groups  could  be  determined  by  acidf  this  test  may 
be  allowed  to  pass. 

The  reference  of  VerrilUa  to  Osteocella  as  a  synonyme,  or  otherwise,  must  rest 
on  this  microscopic  test,  as  the  soft  investing  portion  of  the  animal,  the  perfect 
or  complete  polyp  or  polypidom  of  the  Australian  form,  to  which  the  bone,  if 
the  axis  of  an  alcyonoid,  belongs,  and  upon  which  Dr.  Gray  made  his  genus  O9- 
teocellay  has  not,  as  yet,  been  seen  by  him,  or  brought  under  scientific  observa- 
tion. He  cannot  aver,  because  he  does  not  know,  but  that  it  may  be  a  species 
which  belongs  to  some  genus  already  described,  or  that  it  may  properly  fall  in 
as  a  sub-genus  of  some  of  the  genera  of  Alcyonoids  previously  known ;  he  does 
not  know  but  what  its  relationship  may  be  nearer  to  any  of  the  other  groups 
than  to  Pavonctria,  No  description  sufficiently  accurate  to  be  worthy  of  con- 
sideration can  be  made  from  the  axial  rods  or  bones  alone,  of  this  class  of  ani- 
mal forms,  nor  can  species  be  satisfactorily  determined  without  the  fleshy  por- 
tion ;  nor,  in  the  present  state  of  our  knowledge,  can  the  microscope  determine 
these  points. 

In  his  genus  Osteocella^  which,  it  must  be  borne  in  mind,  rests  solely  on  the 
naked  Australian  bone  or  axis,  which  he  says  is  "  thick,"  "  eleven  inches  long," 
as  published  in  the  British  Museum  Catalogue  of  Pennatulida,  no  information 
is  furnished  as  to  the  soft  investing  portion,  for  the  very  good  reason  that  it  had 
not  been  seen  by  him ;  yet  in  the  number  of  Nature  last  quoted,  he  speaks  of 
"  the  complete  polyp-mass,"  thus  clothing  his  west  Australian  Osteocella  with 
the  fleshy  covering  of  the  west  North- American  VerrilUa,  So  much  for  his 
generic  synonymy.  As  to  the  species,  the  North- American  form,  as  referred  to 
by  him,  could  not  be  definitely  placed,  by  anything  written  by  Dr.  Gray  prior 
to  the  date  of  my  description. 

This  is  a  matter,  not  of  personal  pride,  but  of  scientiGc  accuracy  ;  and  scien- 
tific naturalists  should  not  lose  sight  of,  or  be  diverted  from,  this  sir^  qua  nont 
or  palliate  individual  idiosyncracies  which  involve  integrity,  and  which  should 
not  be  allowed  to  pass  without  challenge  or  comment 

The  following  paper  was  presented  by  Dr.  J.  G.  Cooper : 
The  Influence  of  Climate  and  Topography  on  our  Trees. 

BY  J.   G.   COOPER,  K.  D.  % 

While  making  geological  explorations  through  the  region  embraced  on  the 
Bay  Map,  during  some  months  past,  for  the  purpose  of  completing  the  geologi- 
cal map,  under  direction  of  Prof.  Whitney,  I  had  unusual  opportunities  for 
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obseryiDg  the  distribation  of  the  native  trees  in  all  kinds  of  localities,  except 
the  portions  embraced  in  about  fifteen  miles  sqnare  in  the  soatheaatern,  and  as 
much  more  of  dry  land  in  the  northeastern  corners  of  the  "  Bay  Map  Region." 
On  comparing  my  results  with  the  series  of  careful  observations  on  plant- 
distribution,  given  by  Prof.  Bolander,  in  our  Proceedings,  and  Prof.  Brewer, 
as  given  in  the  first  volume  of  Geology  of  California,  I  have  been  able  to 
arrive  at  the  following  interesting  conclusionsi  tending  to  indicate  the  laws 
governing  our  tree-growth. 

FORESTS  AND  TREES  OF  THE  BAT  MAP  REGION. 

In  traveling  around  the  Bay,  the  most  notable  fact  in  Botanical  Geography 
likely  to  attract  the  observer's  notice,  is  the  comparative  scarcity  of  the  trees 
and  small  number  of  species,  as  compared  with  the  regions  either  northward, 
at  Russian  River,  or  southward,  at  Monterey  Bay.  After  careful  study  of  the 
subject,  the  conclusion  is  inevitable  that  the  chief  cause  of  this  deficiency  is  the 
prevalence  of  the  strong  winds,  which,  throughout  the  dry  season,  blow  so 
steadily  into  the  Golden  Gate  from  the  northwest,  and  are  drawn  by  the  ascent 
of  heated  currents  far  into  the  interior,  following,  generally,  the  course  of  the 
valleys  upward  from  the  Bay. 

As  to  the  prevalence  of  these  winds,  we  have  natural  records  of  centuries 
past,  in  the  trees  themselves,  bent  almost  to  the  ground  in  numerous  places. 
Going  beyond  the  vicinity  of  this  Bay,  we  find  a  low  tract  of  hills  lying  be- 
tween Petaluma  and  Tomales  Bay,  where,  for  a  distance  of  ten  miles  square, 
the  Coast  Range  is  depressed  to  an  average  height  of  three  hundred  and  fifty 
feet,  with  passes  through  it  only  one  hundred  and  fifty  feet  above  the  sea. 
Here,  the  winds  blow  inland  with  sufficient  force  to  have  limited  the  tree-growth 
to  scattered  groups  on  the  eastern  slopes  of  the  hills. 

That  soils  are  only  secondary  in  their  influence,  is  shown  well  around  this 
city,  where  every  variety  of  metamorphic  rock  and  tertiary  sandstones  occur, 
as  well  as  abundant  alluvium  in  the  valleys.  Much  the  same  variety  is  seen  in 
the  low  hills  west  of  Petaluma,  while  other  openings  along  the  coast  to  the 
soucb,  such  as  Salinas  Valley,  and  those  along  the  coast  south  of  Ventura, 
(known  to  sailors  as"  Wind  Gaps,"  on  account  of  the  strong  sea-breezes  drawn 
inland  where  they  occur)  all  prove  the  prevalence  of  the  same  laws. 

Elevation  above  the  sea,  of  course,  has  some  influence,  but  less  than  would 
be  expected ;  for  we  find  a  large  number  of  the  forty  species  of  trees  found  in 
these  limits,  growing  with  scarcely  any  difference  in  size  or  luxuriance,  from  the 
sea-level  up  to  4,500  feet.  Others,  however,  show  a  preference  for  mountains 
or  valleys  alone,  and  all  are  influenced  by  the  effect  of  the  mountains  in  moder- 
ating the  winds,  intercepting  fogs  and  rain-clouds,  and  producing  more  extreme 
d^rees  of  cold  and  heat  than  prevail  in  the  valleys.  The  studying  out  of  all 
these  influences,  as  relating  to  each  species,  would  be  a  very  slow  process,  and  I 
need  not  attempt  more  now  than  to  mention  such  as  seem  to  have  a  peculiar 
effect  on  certain  species.  The  general  unfavorable  influence  of  the  absence  of 
mountains  on  tree-growth  in  our  climate,  is  shown  by  the  usual  bareness  of 
our  valleys,  and  of  the  Jower  hills,  where  unsheltered  from  the  wind. 
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The  trees  are  probably  affected  more  by  the  wind  than  any  other  vegetation, 
on  accoant  of  their  height  not  permitting  them  to  be  sheltered  behind  hills  Jt*.  v 
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which  would  protect  shrubs  or  herbs.    Thus  we  find  some  species  becoming  trees 
elsewhere,  which,  on  the  exposed  portions  of  this  peninsula,  are  only  shrubs,  as 

well  as  on  some  mountain  ridges,  assuming  the  aspect  of  trees  stunted  by  the.  V"]^;^ 

cold  on  Alpine  summits.    Dryness,  however,  is  still  more  influential  than  cold,  -aiTj ' 

as  seen  in  many  inland  localities,  especially  in  the  Chestnut,  and  some  other  I    .:  . 

species,  which  are  lofty  trees  or  stunted  shrubs,  according  to  their  water  supply.  ; '  *  • 

One  shrub — not  rare  here — the  Juneberry,  (Amelanchier  alnifolia)  becomes  a  .*! ,  ■ 

tree  in  the  moister  but  cold  climate  of  Montana.    It  is  therefore  inadvisable  •;!{; 

to  include  the  shrubs  and  trees  together;  the  former  being  influenced  by  fjt ; ;. 

quite  different  laws  of  distribution.  ^i^\ 

From  the  general  course  of  the  mountain  ranges,  being  nearly  northwest  in  v^l'*; 

this  region,  while  the  wind  strikes  their  southwest  slopes  obliquely,  and  the  sun  ^j ;  • 

in  its  daily  course  shines  most  intensely  and  longest  upon  the  same  exposure,  it  >* "?). 

follows  that  this  slope  is  almost  everywhere  destitute  of  trees,  though  along  the  ^    •; 

coast  exposed  to  the  greatest  rainfall  and  the  most  Jog.    The  opposite,  or  north-  j;     r 

east  slopes,  therefore,  usually  have  the  greatest  tree-growth ;  though,  in  some  '.;  "i^V 

cases,  especially  south  of  this  latitude,  they  have  less  than  the  southeast,  on  ao-  'y^-^ 
count  of  the  "  drawing  "  of  the  wind  up  valleys,  and  upon  them.     Were  it  not 
for  the  "  Tomales  Wind  Gap,"  we  should  doubtless  find  more  species  of  trees 
growing  in  the  shelter  of  Mount  Tamalpais,  thus  approaching  us  nearer  from 
the  north  than  from  the  south,  on  account  of  this  protection,  and  the  greater 

rainfall  northward.    These  winds  seem .  to  act  in  two  ways  :    First ;  by  their  ^(^' 
drying  power ;  as  seen  in  the  absence  of  trees  on  slopes  of  hills  exposed  to  them, 

while  trees  may  abound  on  the  opposite  slope,  though  facing  the  south,  and  ,*'  ''A 

more  exposed  to  the  sun.    Second ;  by  their  coolness  not  permitting  the  sun's  ,  i    ' 
beat  to  produce  a  tree-growth,  even  where  moisture  is  abundant.    This  acts  *  *j 

chiefly  on  the  seedling  tree,  as  many  species  are  found  to  do  well  when  planted  -   ■"• 
out  where  they  do  not  exist  naturally,  if  protected  when  very  young.*  *  ., 

The  nature  of  the  soil,  or  geological  formation,  influences  them  secondarily, 

and  chiefly  irv  proportion  to  the  amount  of  moisture  retained  ;  flat,  swampy  '* ; ;' 

lands,  and  impervious  rocks  covered  by  a  deep  soil,  being  most  favorable.  >  ^^ 
Many  low  lands,  however,  though  very  wet  in  winter,  become  too  dry  in  sum-  (^\ 

mer.    The  summer  fogs,  also,  have  some  influence.  * :  ^; 

From  these  facts,  it  results  that  the  forests  are  chiefly  most  extensive  on  the  ^  \' 

northeastern  mountain  slopes,  or  those  nearest  the  ocean,  in  exact  proportion  to  ;^^ 

their  extent,  altitude,  and  latitude.f    The  only  tracts  within  our  limits,  which  ;^  ^'* 
can  properly  be  called  forests,  are :  First ;  the  tract  covered  by  the  Santa  Cruz  i-.^i 

Mountains,  of  which  about  half  is  covered  by  coniferous  trees,  an  area  of  about  r  5^' : 
l/)80  square  miles.    Second ;  a  tract  of  less  than  half  this  extent,  northward 


*  The  effect  of  wind  in  spreading  flroB  In  former  dry  seasons  may  also  have  had  an  influ- 
ence in  destroying  ancient  forests.  t^  J 

t  The  Sierra  Nevada,  from  their  greater  altitude,  catch  the  moisture  passing  east  of  the  >• 

Cowt  Bange  on  southwest  slopes,  while  the  sea-hieeae  does  not  affoci  them.  ■  t 
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of  Monnt  Tamalpais.  Third ;  the  oak-^^ves  of  San  Jos^  Valley,  covering 
about  250  square  miles.  Fourth ;  mixed  groves  of  oaks  and  pines  on  the  east- 
erly slopes  of  the  Contra  Oosta  and  Mount  Hamilton  Ranges.  Fifth ;  similar 
groves  on  the  ranges  north  of  the  Bay,  forming  the  continuation  of  those 
mountaiDs. 

The  modifications  caused  in  the  course  and  force  of  the  wind  by  the  various 
gaps  referred  to,  are  the  chief  causes  of  local  peculiarities  in  the  distribution  of 
trees.  The  shelter  afforded  by  the  intervening  mountain  ranges,  and  by  others, 
farther  inland,  together  with  the  directions  and  width  of  the  valleys,  so  modify 
the  distribution  of  species,  that  instead  of  being  in  semi-circles  concentric  to 
the  "  Golden  Gate,"  they  are  found  to  be  arranged  in  semi-ellipses,  with  curves 
nearly  parallel  to  that  of  an  arc  drawn  from  Point  Reyes,  through  the  Golden 
Gate,  to  Pigeon  Point. 

Of  course,  the  general  law  of  increase  in  number  of  species  and  individuals 
toward  the  north,  in  direct  proportion  to  the  increase  of  moisture,  and  their  de- 
crease toward  the  south  and  east  (at  the  sea-level)' from  the  contrary  condi- 
tions, has  its  full  effect  in  this  region. 

We  thus  have  three  primary  groups  of  trees  —  the  Northern,  Southern,  and 
Eastern ;  but  within  the  limits  mentioned,  only  two  are  exclusively  northern,  if, 
indeed,  more  than  varieties  of  southern  forms  (Cup.  Macnabiana  and  Pinua 
eontorta).  Those  confined  to  the  south  are  but  three,  of  which  two,  the  Grape 
and  Sycamore,  go  north  in  the  Sacramento  Valley ;  while  the  Pine  ( P.  in' 
signis )  has  been  confounded  with  northern  forms,  and  may  be  only  a  local 
variety. 

The  Eastern  Group  contains  four  species,  Jvglans  rupestrls,  JuniperuSf  (sp.) 
Pinus  Sahiniana,  and  P.  Coullerit  of  which  the  second  is  a  rare  straggler;  and 
the  fourth  closely  allied  to  the  third.  To  counterbalance  this,  is  a  group  con- 
fined to  the  Coast,  not  found  east  of  the  Bay,  consisting  of  four  or  five  species : 
Fraxinus  Oregonus,  Quercus  chrysolepisj  Torreya  Calif omicek,  and  Taxus 
brevifolia  ;  probably,  also,  Cupressus  macrocarp<L 

The  remaining  twenty-seven  are  found  around  three  sides  of  the  Bay,  and, 
therefore,  show  most  strongly  the  influence  of  the  sea-breeze  in  limiting  their 
approach  to  its  mouth.  Fourteen  of  these  may  be  considered  as  scarcely  limited 
by  it  at  all,  since  they  are  found  within  the  most  windy  portion  wherever 
hills  furnish  a  little  shelter.  From  their  adaptation  to  the  extremes  of  oar 
climate,  they  are  characteristic  of  nearly  all  the  mountain  ranges  of  the  Bay 
Region.  The  Fir  alone  is  very  rare  east  of  the  Bay ;  while  the  Willows  and 
Poplars  belong  to  low,  wet  grounds.  Six,  being  broad-leaved  evergreens,  and 
one  coniferous,  show  the  characteristic  proportion  of  those  groups  in  a  region 
almost  without  frost,  but  with  very  moderate  summer  heat  It  is,  however,  to 
be  observed,  that  nearly  all  of  them  flourish  more  luzoriantly  where  the  sommer 
is  warmer,  even  if  the  winter  be  colder. 

They  are  the  following : 

Gboxtp  I. — Growing  within  ten  miles  of  the  center  of  San  Francisco  ooonty : 

1.    Ceanothus  thyrsifloras,  Esch.    Wild  Lilac. 
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2.  JEscnlns  Californicus,  Nutt.    Oalifomia  Buckeye. 

3.  Cerasos  ilicifolia,  NxUt.    Hollyleaved  Plum. 

4.  Photinia  arbatifolia,  Lindt.    Photinia  Laurel. 
6.  Arbutus  Meuziesii,  Pursh,    Madrolia. 

6.  Sambucus  glauca,  Nutt.    Blueberried  Elder. 

7.  Oreodapbne  Californica,  Nees.    California  Bay  Tree. 

8.  Quercus  agrifolia,  Nees.    Hollyleaved  Live  Oak. 

9.  Alnus  viridis,  D.  C.    Alder. 

10.  Salix  lucida,  MufiL    Shining  Willow. 

11.  Salix  longifolia,  MM,    Longleaved  Willow. 

12.  Salix  lasiolepis,  BeutL    Wooly-scaled  Willow. 

13.  Salix  brachystachys,  Beuth,    Sbortspiked  Willow. 

14.  Populua  monilifera,  AU,    Cottonwood. 

15.  Tsuga  Douglaasii,  LvidL    Bed  Fir. 


Group  XL— Found  from  ten  to  twenty  miles  from  the  center  of  San  Francisco 
county : 

16.  Vitis  Californica,  Benth,    California  Grape. 

17.  Acer  macrophyllum,  Pursh,    Large-leaved  Maple. 

18.  Negundo  aceroides,  Mamch,    Box  Elder. 

19.  Fraxinus  Oregonus,  Nutt,    Oregon  Ash. 

20.  Platanus  racunosa,  Nutt,    Sycamore. 

21.  Quercus  Gambelii,  Nutt,    Upland  White  Oak- 

22.  Quercus  dcnsiflora,  Hook,    Tan-bark  Oak. 

23.  Castanea  chrysophylla,  Dougl,    California  Chestnut. 

24.  PiBus  tuberculata,  Don,    Tubercled  Pine. 

25.  Cupressus  Macnabiana,  Murr,    Tamalpais  Cypress. 

Of  these  ten,  only  two  are  broad-leaved  evergreens,  and  two,  coniferse,  indi- 
cating increased  additions  from  northern  families ;  all  of  them  belong  to  the 
mountainous  districts,  except,  perhaps,  the  Ash,  a  rare  tree  in  this  region. 

Group  III. — Found  twenty  to  thirty  miles  from  the  center  of  San  Francisco 
county : 

26.  Juglans  rupestris,  Engl,    California  Walnut 

27.  Quercus  Sonomensis,  Btuth,    Black  Oak. 

28.  Quercus  lobata,  Nees,    Valley  White  Oak. 

29.  Populus  tremuloides,  Mich,    American  Aspen. 

30.  Pinus  muricata,  Don,    Bishop  Pine. 

31.  Pinus  Sabiniana,  Dougl,    Digger's  Pine. 

32.  Juniperus  occidentalis  ?    Western  Juniper. 

33.  Torreya  Californica,  Torr,    California  Nutmeg. 

Of  these,  all  are  deciduous,  except  the  coniferse,  and  are  also  mountain  trees. 
Three  are  confined  to  the  drier  eastern  ranges ;  one  to  the  moist  coast  range ; 
and  the  ABpen  is  a  rare  straggler  from  the  north. 
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Group  IV. — Found  thirty  to  forty  miles  from  the  center  of  San  Pranciaco 
county : 

34.  Quercus  chrysolepis,  Lieb,    Gold-scaled  Oak. 

35.  Pinua  Coulteri,  Don,    Great-coned  Pine. 

36.  Pinus  ponderosa,  Dougl.    Yellow  Pine. 

37.  Pious  insignis,  Dougl.     Monterey  Pine. 

38.  Pinus  contorta,  Dougl,    Twisted  Pine. 

39.  Taxus  brevi folia,  Nutt.    Oregon  Yew. 
Only  one  is  a  broad-leaved  evergreen,  replacing  the  common  Live  Oak  on 

some  of  the  drier  mountains.  Of  the  Pines,  the  first  is  confined  to  the  dry, 
eastern  hills ;  the  second,  rare,  if  found  at  all,  on  the  Mount  Hamilton  Range, 
though  common  north  and  south,  at  forty  miles  distance.  The  third,  is  only 
found  south ;  and  the  fourth,  north. 

Grodp  V. — Found  forty  to  sixty  miles  from  San  Francisco  : 

40.  Cupressus  macrocarpa,  Hartw.    Monterey  Cypress. 

This  tree  barely  comes  within  the  sixty-mile  limit  to  the  north,  growing  in- 
land, near  Mt.  St.  Helena,  but  southward,  only  near  Monterey,  as  far  as  known ; 
though  a  similar  form  occurs  dwarfed  on  mountains  as  far  south  as  Anaheim, 
where,  at  2,000  feet  elevation,  it  grows  about  four  inches  thick,  and  twenty  feet 
high.  At  Cypress  Point  they  grow  four  feet  thick,  and  sixty,  or  more  high, 
but  fiat-topped,  and  reduced  in  height  by  the  winds.  The  influence  of  fogs  aod 
clouds  seems  more  marked  on  the  growth  of  this  tree  than  on  any  other,  though 
affecting  the  Redwood  and  Pines  to  some  extent.  The  influence  of  peculiariUes 
of  climate  and  soil  in  producing  some  of  the  local  forms  of  this  genus  now 
called  species,  will  probably,  in  time,  be  determined  by  their  cultivation  to- 
gether. A  form,  still  undetermined,  is  found  growing  on  Cedar  MoantaiD, 
thirty-six  miles  east,  apparently  most  like  C.  Macnabiana. 

TREES    POUND  OVER  SIXTT  MILES  TO   NORTH   AND    EAST. 

Rhamnus  Purshianus,  Hkr,    Bearwood. 

Acer  glabrum,  Torr.    Smooth  Maple. 

Acer  circinatum,  Pursh,    Round-leaf  Maple. 
i  Cercis  occidental  is,  Torr,    Western  Judas  Tree. 

i^f  ]  Pyrus  rivularis,  Dougl.    Oregon  Crab-apple. 

%  Quercus  Wislizeni,  Engl  ?    Wislizenus  Oak. 

i  Quercus  Douglassi,  Hkr  ?=Q.  Garryana  ? 

Pinus  Lambertiana,  Dougl.    Sugar  Pine. 
■  Picea  grandis,  Dougl.    White  Fir. 

2  '^  Abies  Menziesii,  Dougl.    Black  Fir. 

I  >  Abies  Mertensiana.    Hemlock  Spruce. 

:l  ^  Thuja  gigantea,  Nutt.    Oregon  Cedar. 

Cupressus  Lawsoniana,  Murray.    Port  Orford  Cypress. 
Libocedrus  decurrens,  Torr.    California  Cedar. 


i: 
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TREES    FOUND   OVER    SIXTY   MILES   TO   SOUTH   AND    EAST. 

Cupressus  Goveniana,  Hnrtw.    Goven's  Cypress. 
Picea  bracteata.    Leafy-cone  Fir. 
Quercas  crassipocala.    Thick-cup  Oak. 

Proposed  amendments  to  the    Constitution,  submitted  by  Dr. 
Blake,  were  referred  to  the  Trustees. 


Regular  Meeting,  April  7th,  1874. 
President  in  the  Chair. 

Fifty  members  present.  ^ 

Manuel  Aspiroz,  Rev.  Frederick  E.  Shearer,  William  C.  Gibbs, 
Ferdinand  Lantern,  and  George  W.  Dietzler  were  elected  resident 
members. 

Donations  to  the  Museum :  Dr.  D.  E.  Hungerford  presented  a 
large  collection,  mostly  from  Lower  California,  consisting  of  about 
sixty  species  of  shells,  with  many  duplicates ;  specimens  of  Q-orgo- 
nia  ;  two  specimens  of  Coral,  one  form  new  to  the  Academy's  col- 
lection. Nine  Star-fish,  with  several  duplicates.  Three  specimens 
of  fish  (skeletons).  Skull  of  wild  cat  (?).  Two  specimens  of 
Crustacea  ((7aZa/?pa).  Vertebrae  of  Shark.  Six  fine  specimens  of 
tortoise  shell  (Carettafimbriata),  Copper  ore  from  near  Loreto, 
Lower  California.  Steatite,  from  La  Paz,  Lower  California.  Fish- 
hooks used  by  Sandwich  Islanders.  Curious  molluscan  Egg-cases, 
with  seven  cigar  boxes  of  duplicate  shells.  Dr.  Marshall  presented 
the  cast  of  a  Mastodon's  tooth,  from  San  Mateo.  Captain  D.  C. 
Woods  presented  the  snout  of  a  Saw-fish,  caught  off  the  coast  of 
Mexico,  and  a  pair  of  Cow- Walrus  tusks,  taken  from  the  animal 
at  Cape  East,  Bchring's  Strait.  Mr.  W.  G.  Blunt  presented  a 
case  of  twenty-five  species  of  eggs,  named,  with  the  localities. 
From  F.  Gruber,  specimens  of  mounted  birds,  as  follows :  Pait- 
tacula passerina^  or  Mile  green  paroquet;   Cistotharus paluatris^ 
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or  long-billed  marsh  wren  ;  Tardu9  ustulatus^  or  Oregon  thrush ; 
Procnias  ventralis,  or  swallow-tailed  fruit  eater;  Icterus  Jamaican^ 
Black-banded  Troupiale  ;  Rhamphocelus  Brcisiltca^  Crimson  Tan- 
ajer.  Judge  Ford,  through  Barry  &  Patten,  presented  the  Skull  of 
a  marine  animal  (not  determined).  J.  W.  Michael  presented  a 
fossil  Sea  Lion's  skull,  washed  out  of  a  clay  bank  on  Chorro  Creek, 
San  Luis  Obispo  County,  twelve  miles  from  the  coast.  Six  speci- 
mens of  ore  from  Utah  and  Colorado  were  received,  from  Hon. 
Samuel  Purdy.  Henry  Edwards  presented  specimens  of  scorpions, 
tarantulas,  and  lizards,  collected  on  the  Colorado  River,  Arizona. 
H.  G.  Bloomer  donated  a  specimen  of  the  Australian  Carpet  Snake. 
From  Mr.  Button,  two  alcoholic  specimens  of  Lizards.  A  specimen 
of  Tapa,  or  native  cloth,  from  the  Pacific  Islands,  varnished,  and  of 
a  peculiar  pattern,  differing  from  any  in  the  collection  of  the  Acad- 
emy, was  received  from  Mr.  Raymond.  Mr.  McHenry  presented 
some  fossil  leaves,  from  Seattle,  Washington  Territory. 

Dr.  Behr  exhibited  and  described  the  nature  of  a  species  of 
mangrovej  (^Avicenu%  officinalis)  adapted  to  this  State,  and  found 
in  New  Zealand.  He  had,  after  considerable  difficulty,  procured 
some  of  the  seed  in  a  perfect  condition,  and  was  experimenting  in 
raising  the  tree.  It  is  used  to  protect  plantations  against  tides. 
The  trees  grow  in  the  sea,  as  far  out  as  the  low-tide  mark.  The 
seeds  are  never  dormant,  but  begin  to  germinate  as  soon  as  mature, 
whether  in  air,  earth,  or  water.  They  always  grow  where  not 
wanted,  and  do  not  always  grow  where  they  are  wanted. 

S.  C.  Hastings  read  a  short  paper  on  "  Correlation  of  Forces, 
and  the  Indestructibility  of  Matter." 

Beclamation  of  Swamp  Lands. 

BT   CHAS.    D.    GIBBES,   C.  E. 

The  various  modes  bj  which  swamp  and  t)verflowed  lands  may  best  be  re- 
claimed and  brought  into  a  state  of  cultivation  will  of  course  depend  on  maoj 
circumstances,  of  which  the  nature  of  the  soil  is  one  of  the  chief  considerations  ; 
also,  the  rise  and  fall  of  the  tides,  together  with  sluices  of  sufficient  capacity 
properly  placed  to  drain  the  land  in  the  interior,  at  least  eighteen  inches  below 
the  general  level  of  the  surface.  These  are  essential  conditions,  on  which  alone 
the  work  of  reclamation  can  be  commenced  with  any  hope  of  success. 

This  subject  divides  itself  into  so  many  branches,  minute  in  themselves,  yet 
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each  in  its  place  important  to  the  whole,  that  we  can  only  give  a  few  condensed 
remarks,  in  the  hope  of  their  being  useful  to  those  who  are  reclaiming,  and  to 
show  some  of  the  errors  in  the  present  manner  of  draining. 

Drainage. — The  first  thing  to  be  examined  is  the  difference  of  level  between 
the  interior  of  the  land  to  be  leveed,  and  the  bank  of  the  river  or  slough  on 
which  the  dike  is  to  be  constructed ;  and  in  order  to  know  the  required  depth 
of  the  ditch  to  enable  it  to  keep  the  waters  down  to  a  level  of  18  or  20  inches 
belew  the  surface  of  the  interior. 

Frequently,  however,  one  or  more  small  sloughs  extend  into  the  interior, 
which  are  of  great  advantage,  forming  a  natural  reservoir  and  drain  for  dis- 
charging the  surplus  water  at  every  low  tide. 

The  difference  in  the  level  of  the  land  is  frequently  two  or  three  feet. 

Tides. — The  next  thing  to  be  considered  is  the  tides.  In  each  lunar  day  of 
24  h.  50  m.,  there  are  generally  two  high  and  two  low  tides,  which  are  un- 
equal in  height  and  occur  at  unequal  intervals. 

In  a  series  of  observations  on  the  tide,  taken  by  me  last  summer  on  the  coast 
in  San  Mateo  County,  the  result  of  one  day  shows  thus  :  Commencing  at  low 
water  large,  it  rose  4.1  feet  to  high  water  small,  then  fell  1 .7  to  low  water 
small,  then  rose  again  1.3  feet  to  high  water  large,  making  a  total  rise  6.7  feet, 
then  fell  7.5  to  low  water  large. 

Now,  for  some  distancd  above  the  confluence  of  the  Sacramento  and  San 
Joaquin  Rivers,  the  greatest  rise  and  fall  of  the  tide  is  about  6  feet ;  high  water 
small  would  average  perhaps  3)4  feet  above  low  water  large ;  and  low  water 
small  about  two  feet  above.  A  flood-gate  at  a  level  with  the  lowest  water 
would  be  most  of  the  time  under  water,  and  therefore  afford  but  a  very  short 
run  in  the  discharge  of  the  water. 

Flood  Gates. — In  the  attempt  to  reclaim  our  tule  lands,  the  flood  gates 
have  been  a  great  source  of  trouble  and  expense,  from  the  imperfect  manner  in 
which  they  are  constructed  and  secured.  In  many  places,  no  calculation  having 
been  made  for  the  amount  of  pressure  they  have  to  sustain,  they  frequently  give 
way,  and  the  sluice  box  is  sometimes  canted  with  one  end  4  or  5  feet  lower  than 
the  other.  The  reason  is  evident.  I  speak  now  more  particularly  of  the  large 
sluices  at  the  mouth  of  sloughs  that  are  dammed ;  they  have  generally  been 
made  of  an  open  box  twenty  or  thirty  feet  in  length,  ten  or  twelve  feet  wide, 
and  placed  at  the  level  of  low  tide  ;  the  levee  being  five  or  six  feet  high  gives  a 
gate,  say  ten  feet  wide,  twelve  feet  deep,  and  three  or  four  inches  thick.  This 
heavy  gate,  equal  to  about  one-half  a  ton,  is  placed  in  the  center  of  the  box. 
Consider,  now,  what  a  loss  of  power  a  small  body  of  water,  perhaps  only  one  or 
two  feet  in  depth,  has  to  raise  the  gate  in  discharging.  But  this  is  not  the 
only  error — we  come  now  to  the 

Pressure  of  Water.— The  weight  of  a  cubic  foot  of  fresh  water  is  62)^ 
pounds.  Water  standing  in  an  enclosure  presses  with  equal  force  on  the  bot- 
tom and  the  sides  at  the  junction,  but  the  force  on  the  sides  will  be  in  com- 
pound ratio  of  its  depth.  The  pressure  of  a  column  of  water  a  foot  square 
and  six  feet  deep  =  375  pounds,  but  the  side  pressure  =  1,31 2>^  pounds. 
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Suppose  we  have  an  open  sluice  box  twenty  feet  in  Ienn;th  by  ten  Ibet  wide 
with  the  gate  in  the  center,  10x10  the  square  of  the  bottom  outside  of  the 
gate  =  100  square  Teet  X  375  pounds  =  37,500  pounds  or  ]  8^  tons ;  and  the 
pressure  of  each  column,  1,3 1 2  J^  pounds,  x  10  feet  wide  =  13,125  pounds  or 
6)^  tons  on  the  gate  ;  width  of  water  has  no  influence  on  side  pressure. 

Now,  we  generally  find  that  these  sluice  boxes  stand  for  some  time  until  the 
water  inside  is  reduced  to  the  level  of  low  tide,  when  there  being  no  resistance 
on  the  inside  of  the  gate  to  counteract  the  enormous  pressure  outside,  it  gives 
way  gradually  day  by  day,  until  at  last  it  is  not  surprising  that  it  sinks  outside 
and  cants  up  inside ;  particularly  when  there  is  is  no  sheet  piling,  only  some  ioch 
or  1  ^  inch  boards  6  or  7  feet  long  put  in  the  mud  and  tacked  on  at  each  end. 

The  same  case  occurs  with  the  dams  unless  made  sufficiently  strong  to  stand 
the  pressure,  which  against  a  dam  one  hundred  feet  in  length  is  at  high  tide 
about  65)^  tons. 

We  have  been  referring  to  quiescent  water ;  but  in  considering  the  force  of 
waves  driven  by  wind,  the  pressure  of  flood  tides,  or  the  strength  of  a  stroog 
current  against  the  embankment  or  flood-gates,  a  large  allowance  must  be  made ; 
it  is  scarcely  possible,  however,  to  reduce  them  to  calculation,  but  we  may  safely 
add  one-fourth  to  the  pressur  e. 

Great  care  should  therefore  be  taken  in  selecting  a  site  for  a  dam  or  flood- 
gate, to  avoid  those  spots  that  are  exposed  to  any  great  currents  or  rush  of  tidal 
waters,  particularly  where  a  stream  suddenly  narrows,  as  there  the  tide  comes 
up  very  strong ;  and  also  to  its  exposure  with  respect  to  the  prevailing  winds. 

Where  fresh- water  swamp  lands  are  adjacent  to  high  land,  catch  water 
drains  should  be  made  to  intercept  the  upland  or  external  waters  and  condact 
them  off  to  a  separate  outlet 

The  small  sluices  from  the  ditches  or  drains  inside  of  the  levee  should  be 
placed,  if  possible,  sufficiently  above  the  ordinary  low  water  to  allow  it  to  have 
fiveorsix  hours  run  between  tide  and  tide,  beginning  at  half  ebb  and  coolina- 
ing  to  half  flood  tide ;  if  placed  at  low  water,  the  gate  woul^  be  shut  sooner  by 
return  of  tide,  although  so  long  as  the  weight  of  the  water  inside  is  greater, 
so  long  will  it  continue  to  run. 

The  best  level,  therefore,  to  afford  the  longest  run,  is  probably  between  the 
mid-tide  level  and  the  lowest  low  water,  or  in  fact  as  high  as  it  will  admit  to 
drain  the  low  land  in  the  interior,  18  or  20  inches. 

The  trunk  or  box  sluice  has  been  used  in  the  rice  fields  of  South  Carolina 
upwards  of  a  hundred  years,  and  has  been  found  to  answer  better  than  any 
other.  A  good  size  for  our  use  is  about  six  feet  wide  by  eigbtcca  inches  deep, 
with  self-acting  tide  gates ;  if  made  of  redwood,  and  put  in  properly,  they 
would  last  a  long  time,  stand  firmer,  and  are  not  liable  to  be  thrown  oat  of 
level  by  the  pressure  of  water.  They  should  be  put  down  while  you  are  making 
the  embankment,  as  it  is  useful  in  keeping  the  land  drained,  and  so  facilitates  the 
work. 

It  is  now  more  than  twelve  years  since  I  furnished  these  plans  to  a  gentleman 
on  the  San  Joaquin,  who  found  them  to  work  well  on  his  place. 
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The  tranli  dock  connecting  the  outer  end  of  the  trunk  with  the  river  should 
be  wider  than  the  sluice-box,  so  as  to  allow  the  free  egress  of  the  water,  and 
should  also  be  deep)er  than  low  tide. 

The  flood -flutes  now  being  in  place,  we  can  proceed  to  build  the 

Lever. — The  materials  of  which  the  embankment  is  to  be  constructed  will 
govern  in  a  great  measure  the  other  requisites  to  be  attended  to  in  its  forma- 
tion. 

These  materials  differ  essentially  on  the  San  Joaquin  and  Sacramento  Rivers 
in  different  localities.  On  the  San  Joaquin,  we  generally  find  a  sod  or  turf  of  a 
peaty  formation,  which  shrinks  when  dry  about  one-third,  becomes  very  light, 
and  can  either  be  burnt  up  or  floated  away ;  while  on  the  Sacramento  it  is  com- 
posed of  two  kinds.  In  some  places  the  turf  has  a  sedimentary  deposit  of  clay, 
which  makes  it  firmer,  heavier,  and  not  so  liable  to  burn.  In  other  places,  the 
banks  of  the  river  are  sandy,  which  is  the  most  difficult  material  to  manage, 
and  the  least  to  be  depended  on  ;  it  melts  away  like  sugar  in  water. 

The  first  consideration  is  to  determine  the  height  of  the  levee  to  keep  out  the 
ordinary  summer  freshets,  but  it  will  not  answer  to  have  the  levee  of  the  same 
level,  for  in  certain  places  it  will  be  found  necessary  to  raise  it ;  for  instance,  I 
examined  the  water  marks  of  the  flood  of  '71  and  '72  on  trees  about  a  mile 
apart  on  the  same  island,  where  the  bank  was  apparently  the  same  height  above 
ordinary  tide,  and  found  a  difference  of  six  to  eight  inches,  which  was  caused 
by  the  confluence  of  two  currents  backing  the  water  above. 

Having  determined  the  height  that  you  wish  to  construct  your  levee,  add  at 
least  one-fifth  for  shrinkage,  and  build  it  the  proper  height  at  once. 

The  distance  from  the  ditch  to  the  inner  slope  of  the  levee  should  be  at  least 
twelve  or  fifteen  feet,  and  from  the  outer  margin  to  the  river  not  less  than 
thirty  feet,  and  in  some  cases  more  ;  but  it  will  depend  a  great  deal  on  the  for- 
mation of  the  bank,  exposure  to  currents  and  winds. 

The  inner  slope  should  be  1>^  to  1 ;  and  the  outer  slope  not  less  than  3  to  1 ; 
or  follow  nature  as  far  as  possible,  as  the  downward  pressure  of  the  water  will 
assist  to  keep  the  levee  in  place,  and  the  broader  the  base  will  enable  it  to  re- 
sist the  inward  pressure,  which,  with  a  flood  of  five  feet  on  the  levee,  will  equal 
45^  tons  on  every  hundred  feet  in  length,  without  allowing  for  the  force  of  the 
current  or  wind. 

While  the  levee  is  yet  wet,  sow  mesquit  or  bermuda  grass  seeds  on  it,  either 
of  whicli  will  form  a  good  sod  to  protect  and  bind  the  levee  together  and  pre- 
vent it  from  cracking ;  also,  would  form  a  good  pasture  for  a  few  sheep  or 
Angora  goats. 

Care  should  be  exercised  in  running  ditches  into  the  interior  ;  first,  the  ground 
should  be  examined  that  you  do  not  cut  through  flo8vt  land,  second,  to  ascertain 
the  level ;  for  I  have  known  a  contract  let  to  Chinamen  to  dig  a  ditch  three  feet 
deep,  and  when  completed  the  water  ran  back  and  flooded  the  low  land.  Unless 
your  levees  and  flood  gates  are  properly  constructed  it  is  only  a  waste  of  money 
to  attempt  reclamation. 

I  would  strongly  urge  the  attention  of  the  farmers  in  our  swamp  lands  to 
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the  cultivation  of  the  upland  rice.  The  yellow  or  golden  rice  is  best  adapted 
both  to  wet  and  dry  cnlture.  It  produces  from  fifty  to  one  hundred  bushels 
of  rough  rice  to  the  acre ;  prospers  best  on  a  level,  sandy  soil,  inclined  to 
moisture. 

Bois  d'Arc. — I  would  call  attention  also  to  the  Bois  d'arc,  or  Osage  orange 
(Madura  auranticica) .  I  have  seen  it  in  its  native  state,  in  the  swanips  of  the 
Bois  d'arc  fork  of  Trinity  River,  Texas,  where  it  grows  to  the  height  of  sixty 
or  seventy  feet,  with  a  diameter  of  two  or  three  feet,  and  is  one  of  the  most  beaa- 
tiful  of  the  native  trees  ,*  the  wood  is  one  of  the  most  durable  in  the  world,  and 
is  remarkably  strong,  elastic,  and  tough ;  of  a  beautiful  yellow  color,  close  grain, 
receiving  the  finest  polish,  making  it  valuable  for  furniture,  and  is  used  in  Texas 
for  wagon  wheels,  as  not  liable  to  shrink.  For  ship-building,  it  is  esteemed  pref- 
erable to  live  oak ;  and  by  the  Indians  is  preferred  for  bows  to  all  other  woods. 
It  also  yields  a  yellow  dye.  For  an  ornamental  tree,  it  is  most  graceful, 
with  its  dark  green  foliage,  hard  smooth  bark,  drooping  branches,  and  krge 
orange-colored  fruit. 

It  forms  a  good  belt  or  hedge  row  for  sheltering  gardens,  vineyards,  or 
orchards,  is  of  a  rapid  growth,  and  has  formidable  thorns  for  hedges.  A  plan- 
tation of  Osage  orange,  set  out  now,  would  in  a  few  years  afford  most  valuable 
timber,  that  would  pay  well ;  and  sprouts  grow  rapidly  from  the  stumps,  soon  re- 
newing the  timber  cut. 

Notes  on  some  Tertiary  Fossils  from  the  California  Coast, 
with  a  List  of  the  Species  obtained  from  a  Well  at  San 
Diego.  California,  with  Descriptions  of  two  New  Species.* 

BY    W.    H.    DALL,   U.  8.  COAST   SURVEY. 

The  following  list  comprises  the  majority  of  the  forms  presented  by  Mr. 
Hemphill  to  the  Academy,  which  were  collected  by  him  from  the  del/rii  brought 
up  in  sinking  a  well  at  San  Diego.  Most  of  them  are  from  a  depth  of  140  to 
160  feet  below  the  surface.  They  are  generally  in  very  good  preservation,  the 
matrix  being  a  fine  sand,  in  some  cases  hardly  consolidated  at  all,  and  in  others 
quite  hard  from  infiltration  of  lime  and  other  minerals. 

The  important  bearing  which  the  careful  determination  of  all  our  tertiary 
fossils  has  on  questions  of  the  present  and  past  geographical  distribution  of  the 
moUusca,  I  need  hardly  impress  on  the  attention  of  the  Academy  : 

1.  OhtddioL  albida,  Dall  ex  Hinds. 

2.  Xylotrya^  sp.  indet.    Tube  only. 
8.   Crtfptomya  Cali/ornicaj  Conr. 
4^  Solen  rosacem^  Cpr. 

5.  Solecnrius  Calif onimnug^  Conr. 

6.  Macoma  (var.  ?)  ezpama^  Cpr. 

7.  Callistay  sp.  indet.     Smooth,  inflated,  thin ;  much  like  Callista  Neweombiana^ 

erroneously  described  as  Lioconcha  by  Gabb. 


*  Printed  in  advance,  March  26th,  1874. 
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17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 


8.  Cardium  centiJUosum^  Cpr. 

9.  Venericardia  borealis^  Conr. 

10.  Liicina  NxtttaUii^  Conr. 

11.  Lucina  borealis,  Linn. 

12.  Lucina  tennisciilpta,  Gpr. 

13.  Oryptodon  Jfcxuoitus^  Mont. 

14.  Modiola  rt'eta^  Conr. 

15.  Area  min'odonfa^  Conr. 

16.  NueuJa,  sp.  n.  according  to  Dr.  Cooper;  «amed  in  MSS.  by  Carpenter.     Looks 

much  like  N.  tenuis. 
Acila  Lt/alHf,  Balrd.     This  species  has  been  frequently  reported  as  castreitsis^ 

Hds. 
Zeda  eoelata^  Hinds. 
Pecten  hastntus^  Sby. 
Amtmum  caurinum^  Gld. 
Janira  Jlorida,  Hds. 
Ostrea  conchaphila^  Cpr. 
Placunanomia  macroschisma,  Dcs^ 
lomalina  eximia,  Baird. 

25.  CyUckna  cylindraceay  Linn. 

26.  Denlalium  hcxagonnm^  Sby. 

27.  Dental'mm  ftemipolihimy  B.  and  S. 

28.  Sipkonodentaltum  pusilhim  {?)j  Gabb. 

29.  Calliosfoma  annulahtm^  Mart. 

30.  Galerus  Jfhsiigy  Gabb,  as  Trochtta. 

31.  CrepidiUa  fiavicelloideSj  Xutt. 

32.  Crepidula  princeps^  Conr.     This  is  not  grandls  of  Midd. 

33.  Turritella  JewetHi,  Cpr. 

34.  Bittium  asperum,  Cpr. 
36.  Myurella  simplex^  Cpr. 

36-89.  Drillia^  sp.  indet.   This  and  three  other  forms  of  Drlllia  so  closely  resemble 
Gulf  forms,  that  it  is  inadvisable  to  describe  them  without  a  comparison  of 
specimens. 
Surcula  Carpenteriana^  Gabb,  and  variety  TVyoniana^  can  hardly  be  separated 

as  species.     The  transition  is  very  gradual  and  complete. 
Mangelia  variegala^  Cpr. 
42-46.  Mangelia^  spp.  ind  et.     The  same  remark  applies  here  as  to  No.  86. 

46.  CJathurella  Conradiana^  Qd^hh.    The  specimens  are  slightly  stouter  than  Gabb*8 

figure,  but  vary  among  themselves  in  this  respect,  and  in  other  characters  are 
similar  to  his  species. 

47.  Odosiomia  straminea^  Cpr.  var. 

48.  OdasComia^  sp.  indet    Very  imperfect. 

49.  Chemnitzia  torquata^  Cpr. 

60.  Eulima  nUHa^  Cpr, 

61.  Scalaria  suhcoronata^  Cpr. 

62-66.  Cancellaria,  4  spp.  indet.    Most  of  them,  as  far  as  memory  serves,  resemble 

southern  forms  not  at  hand  for  comparison. 
66.  Neverita  Bechtziana.  Petit. 
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57.  Sigaretus  MiliSy  6ld. 

58.  Randla  Mathewsonii^  Gabb. 

59.  Olivella  btBticn^  Cpr. 

60.  NossafoMata,  Gld. 

61.  Nassa  meiidiea,  Gld. 

62.  Astyris  tuberosa^  Cpr. 

63.  A^tyris^  sp.  indet.  Jan. 

64.  Ocinebra  htrida^  Cpr. 

65.  Fleronohts  festivus,  Hinds. 

66.  7Vopho7i  orpheua^  Gld. 

67.  Fusus  (Colw)  Dupetit-Thouarti  ?  Kien. 

68.  Chrysodomtu^  n.  s.     Too  imperfect  for  descriptiou,  but  very  distinct ;  perhaps 

a  VoIuiopaUy  as  the  nucleus  would  indicate. 

69.  Chrysodomus  Diegoensis,  n.  s. 

Shell  large,  solid,  fusiform ;  apparently,  when  fresh,  of  a  brownish  yellow 
color ;  sculpture  consisting  of  regular,  even,  rounded,  spiral  ridges,  slightly 
larger  toward  the  anterior  end  of  the  last  whorl,  with  from  two  to  four  sharp 
grooves  intercalated  between  each  two  of  the  primary  ridges,  forming  fine  abd 
small  secondary  threads  of  spiral  sculpture.  On  the  posterior  whorls  these  are 
crossed  by  slightly  oblique  waves  or  plications,  evanescent  toward  the  sutures 
and  strongest  on  the  apical  whorls.  On  the  last  whorl  and  a  half  these  are  ab- 
sent. The  posterior  fourth  of  the  whorls  slightly  impressed  and  the  sutures 
appressed.  Whorls  eight  and  a  half,  periphery  rounded.  Canal  short,  re- 
curved, siphonal  fasciole  short  and  strong.  Outer  lip  slightly  thickened  behind 
the  edge,  inner  lip  covered  with  an  even  callus.  Columella  smooth,  slightly 
arched ;  throat  with  internal  sharp  threads,  as  in  C.  diras,  ending  some  distance 
behind  the  edge  of  the  outer  lip. 

Length,  4.0  inches;  width,  1.75  inches.  Length  of  aperture,  1.8  inches. 
Deflection,  42o. 

The  upper  whorls  of  this  shell  bear  a  slight  resemblance  to  Siphonalia  Kd- 
lettii ;  though  the  transverse  waves  are  very  different  from  the  knobs  of  that 
species.  There  appears  to  be  no  special  reason  for  referring  the  present  form  to 
Siphonalia^  while  it  presents  so  great  a  resemblance  to  many  Chrysodomi. 

Habitat,  with  other  tertiary  fossils,  in  a  sand-bed  cut  through  by  a  well- 
shaft,  at  San  Diego,  California,  at  a  depth  below  the  surface  of  about  one  hun- 
dred and  fifty  feet. 

Besides  these  are  several  small  bivalves,  which  belong  to  different  species ; 
but  the  specimens  are  too  imperfect  for  description,  or  even  recognition. 

On  an  examination  of  the  list  it  will  be  seen,  that  of  sixty-nine  specimens 
only  three  are  strictly  Miocene,  while  many  are  reported  by  Gabb  as  extending 
from  the  Miocene  to  the  present  epoch.  Of  fifteen  indeterminate  species,  some 
will  probably  prove  to  be  new,  though  I  have  only  felt  justified  in  describing 
one  species,  from  the  lack  of  specimens  for  comparison. 

The  age  of  the  deposit,  in  general  terms,  may  be  taken  as  Pliocene ;  thoogh 
it  is  evident  that  the  different  epochs  of  the  Tertiary  are  DOt  as  sharply  sepa- 
rated on  this  coast  as  in  some  other  parts  of  the  world. 
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Among  a  number  of  Tertiary  fossils  from  Cerros  Island,  Lower  California, 
presented  to  the  Academy  by  Lieat.-Commander  Kennedy,  of  the  U.  S.  C.  S. 
steamer  Hassler,  are  a  number  of  braehiopods.  These  vary  very  widely  in  form 
and  sculpturci  some  being  ovoid  and  perfectly  smooth,  except  for  lines  of  growth, 
while  others  are  much  more  transverse,  and  provided  with  radiating  ribs  varying 
in  number  and  strength.  The  extreme  forms  appear  very  distinct ;  yet,  so  per- 
fectly is  the  transition  expressed  in  the  large  number  of  specimens  before  me,  that 
I  cannot  consider  them  as  forming  more  than  one  species.  In  most  of  them  an 
internal  septum  is  evident  externally  through  the  shell,  indicating  that  they  belong 
to  the  genus  Waldlieimia.  This  is  rendered  certain  by  an  examination  which  I 
made  of  the  interior  of  several  specimens,  and  in  which  I  discovered  the  loop, 
more  or  less  injured,  but  unmistakably  that  of  a  Waldheimia.  Having  sub- 
mitted specimens  to  Thomas  Davidson,  F.R.S.,  of  Brighton,  England — the 
most  eminent  authority  on  fossil  brachiopoda — he  has  kindly  informed  me  that 
he  considers  the  species  to  be  new.  The  following  description  will  serve  to 
characterize  it : 

Waldheimia  Kennedyiy  n.  s. 

Shell  solid,  ovoid  to  transverse  in  form,  moderately  inflated  ;  surface  rough- 
ened by  lines  of  growth,  occasionally  forming  slight  ridges  ;  generally  furnished 
with  radiating,  rounded  ribs,  growing  coarser  toward  the  margin,  but  in  some 
instances  totally  destitute  of  them.  These  ribs  may  be  as  few  as  six  in  number, 
and  very  coarse ;  or  may  be  much  more  numerous,  and  nearly  evanescent,  which 
is  the  usual  form.  The  perfectly  smooth  ones  are  less  common.  The  anterior 
margin  of  the  valves  is  more  or  less  flexuous,  the  convexity  being  in  the  neural 
valve.  The  beak  is  prominent,  and  much  recurved,  usually  rather  short.  The 
foramen,  when  not  broken  or  eroded,  is  small,  and  closed  below  by  very  small 
deltidia,  which  are  usually  lost  or  broken  away.  The  area  is  ill  defined,  except 
in  the  most  transverse  specimens,  and  is  marked  by  two  and  sometimes  three 
grooves  radiating  toward  the  hinge  margin  from  the  foramen.  The  internal 
septum  extends  from  one-third  to  one-half  the  distance  from  the  hinge  margin  to 
the  anterior  edge  of  the  haemal  valve.  The  cardinal  border  is  strongly  arched. 
The  cardinal  teeth  are  stout  and  short,  and  there  are  no  pits  behind  or  below 
them.    The  dimensions  of  one  of  the  most  transverse  specimens  are  as  follows  : 

Lon.,  1.10  in.  Lon.  of  haimal  valve,  0.97  in.  Lat.,  1.15  in.  Diameter, 
0.65  ;  while  one  of  extreme  ovoid  form  measures  as  follows:   Lon,,  1.15  in.;  |.* 

of  haemal  valve,  1.03  in. ;  lat.,  1.10  in. ;  diameter,  0.83  in. 

Habitat,  in  beds  of  Miocene  age,  Cerros  Island,  Lower  California,  associated 
with  Ostrea  Veatchii,  Gabb,  and  O.  galluSj  Val.,  Peden  subnodosuSf  var. 
Veatchii,  Gabb,  and  P,  Cer7'osensiSj  Gabb. 

Dr.  Gibbons  made  some  brief  allusions  to  the  reported  volcanic 
action  at  Bald  Mountain,  which,  he  believed,  was  the  result  of 
chemical  actions,  similar  to  those  at  our  own  Geysers. 
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The  Corresponding  Secretary  read  a  circular  from  the  Agassiz 
Memorial  Committee,  urging  scientific  men  everywhere  to  assist 
in  placing  the  museum  founded  bj  Agassiz  on  a  permanent  financial 
footing. 

Some  discussion  ensued  concerning  the  preparation  of  a  new 
Constitution,  and  a  resolution  was  adopted  authorizing  the  Trustees 
to  select  such  assistance,  from  the  Academy  at  large,  as  thej  thought 
proper,  and  prepare  a  Constitution,  to  be  presented  to  the  Academy 
within  six  months  from  date. 


Regular  Meeting,  April  20th,  1874. 

Vice  President  in  the  Chair. 

The  election  of  new  members  was  postponed  until  the  next  meet- 
ing. 

Donations  to  the  Museum :  Dr.  George  W.  Woods,  Surgeon 
U.  S.  Navy,  presented  through  his  brother,  I.  C.  Woods,  the  fol- 
lowing articles,  which  were  collected  during  four  years'  cruising  in 
our  naval  vessels  in  the  Pacific  Ocean :  Ball  of  Sennit,  made  from 
cocoanut  fiber,  from  Ponape,  Ascension  Island  ;  Mat  made  from 
banana  leaf,  from  Mulgrave  Island,  Atoll  of  Milii ;  Belt  made  from 
banana  leaf,  from  Mulgrave  Island,  Atoll  of  Milii ;  Matting  made 
from  the  leaf  of  the  banana,  from  Ponape,  Ascension  Island  ;  Rope 
made  from  cocoanut,  covered  with  banana  fiber,  from  Mulgrave 
Island,  Atoll  of  Milii ;  Cocoanutg  for  carrying  water,  from  Ponape, 
Ascension  Island ;  Head  decorations,  from  Navigator  Islands ; 
Belts  made  from  banana  leaf,  woven  in  native  loom,  from  Caroline 
Group ;  Belts  made  from  banana  leaf,  woven  in  native  loom,  worn 
by  the  chiefs  of  Ponape,  Ascension  Island;  Neck  decorations, 
from  Butari  Tari,  Marshall  Islands;  Grass  skirt,  from  Ponape, 
Ascension  Island,  made  from  banana  leaf,  worn  by  the  females  of 
all  the  islands  of  Micronesia,  except  the  Marshall  group  ;  Bustle, 
worn  with  the  grass  skirt,  by  the  males  of  Mulgrave  Island,  Atoll 
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of  Milii ;  Grass  skirt  made  of  pandannus  leaf,  worn  over  bustle, 
by  the  males  of  Mulgrave  Island,  Atoll  of  Milii ;  Suit  of  armor, 
made  from  fiber  of  the  cocoanut,  from  Island  of  Apaiaing,  Gilbert 
group,  Micronesia ;  Head-dress,  from  Ponape,  Ascension  Island  ; 
Head-dress,  from  Mulgrave  Island,  Atoll  of  Milii ;  Fish-hooks 
made  from  pearl  oyster  shell,  Mulgrave  Island,  Atoll  of  Milii ; 
Neck  Decorations  of  Shells,  from  Mulgrave  Island,  Atoll  of  Milii ; 
Two  Bats,  from  Kusai,  or  Strong's  Island,  Caroline  group ;  Head- 
scratcher,  from  Marshall  Island,  worn  over  the  ear;  "  Kawa  " 
cup,  from  Council  House,  Island  of  Ascension — the  Kawa  is 
chewed  in  the  mouths  of  young  girls,  expectorated  into  these  cups, 
where  it  ferments,  becomes  intoxicating,  and  is  drank  by  the  men  in 
their  revels  ;  Water-dipper  made  from  the  bill  of  an  Aquatic  bird, 
from  northwest  coast  of  America;  Basket,  from  Puget  Sound,  made 
by  the  natives ;  Model  of  a  Canoe,  from  Neah  Bay. 

From  E.  Gruber,  the  following  birds  (stuflFed)  :  Mussel  Thrush, 
(^Turdus  viBcivorus)  Chestnut-back  Titmouse,  (^Parus  rufescens  ) 
Black-cap  Titmouse,  (^Paraus  ater)  Chaffinch,  (Frinffilla  coelebs) 
Pied  Wagtail,  (^Motacilla  alba)  House  Sparrow,  {Passer  domes- 
ticus)  Bay-breasted  Warbler,  (^Dendroica  castanea)  Song  Thrush, 
(^Tardus  musicus). 

From  J.  C.  Merrill  &  Co.,  a  collection  of.  fishing  implements, 
lines,  bows,  bundle  of  arrows,  and  a  rock  with  a  polished  groove, 
supposed  to  have  been  used  for  sharpening  spears  and  other  imple- 
ments, from  the  South  Pacific  Islands. 

From  W.  W.  Russel,  a  cluster  of  Barnacles,  from  bottom  of  ship 
Milicetiy  after  a  voyage  of  six  months  and  three  days,  from  Bom- 
bay to  Liverpool.  Thirteen  tons  of  these  barnacles  were  taken  from 
the  bottom  of  the  ship.  Also,  from  s^^me  gentleman  a  Rock-boring 
Mollusca,  from  the  Choumagin  Islands  ;  also.  Egg  of  small  black 
terrapin. 

From  E.  F.  Lorquin,  rare  specimen  of  Crab,  {Loxorhynchus 
ffrandiSj  Stimpson)  from  Santa  Barbara. 

W.  N.  Lockington  presented  a  specimen  of  Cancer  magUter  of 
Dana,  the  conmion  edible  crab  of  San  Francisco  ;  Palinurus  in- 
terruptuSy  the  crawfish  of  the  markets ;  two  species  of  Orchestia^ 
or  sandhoppers ;  two  species  of  lizards ;  a  fresh  water  salamander ; 
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a  curious  insect  found  running  on  dry  sand,  among  the  debris  left 
by  the  tide  near  Fort  Point. 

Donations  to  the  Library  :  Mooatsbericht  der  Konig.  Preaas.  Akad.  Wia- 
senschaften  zu  Berlin,  May,  1873,  and  Jan.  1874  ;  Archiv  fur  Natargescbichte 
Viertes  Heft,  Berlin,  1873  ;  Canidian  Naturalist,  Vol.  VII.,  No.  4,  Montreal, 
1874 ;  American  Naturalist,  April,  1874 ;  California  Horticulturist,  April, 
1874  ;  Nature,  Vol.  IX.,  Nos.  228,  229  ;  Popular  Science  Monthly,  April ; 
American  Journal  of  Science  and  Art,  April,  1874  ;  Descriptive  Catalogue  of 
Photographs  of  the  U.  S.  Geological  Survey  of  the  Territories,  1869  and  1873  ; 
Bulletin  Minnesota  Acad.  Nat.  Science,  1874 ;  Proc.  Acad.  Nat.  Sciences  of 
Philadelphia,  Oct.,  Nov.,  and  Dec,  1873;  Engineering  and  Mining  Journal, 
Nos.  12, 13, 14,  and  15,  Vol.  XVII. ;  Bulletin  of  the  U.  S.  Geological  and 
Geographical  Survey  of  the  Territories,  No.  2,  Washington,  D.  C,  1870. 

Dr.  Fourgeaud  read  a  paper  entitled  "  General  scientific  hypo- 
thesis, as  an  introduction  to  a  work  on  evolution  of  the  organic  and 
inorganic  world."  A  resolution  was  passed  by  the  Academy,  re- 
questing Dr.  Fourgeaud  to  deliver  a  copy  of  his  paper  to  the  Secre- 
tary, so  that  the  matter  will  not  be  lost,  if  not  published  in  the 
contemplated  work. 

The  following  is  an  abstract  of  a  paper  read : 

On  Shell  Mounds  in  Oakland,  California. 

BY   A.   S.    HUDSON,  M.  D. 

Some  two  miles  north  of  the  City  Hall,  Oakland,  on  the  shore  of  the  bay, 
are  conspicuous  two  tumuli,  which  are  composed  of  shells.  They  are  situated 
on  a  low,  level  tract  of  alluvial  land.  On  one  of  these,  which  is  some  300  feet 
in  diameter  at  base,  the  welling  house  of  Mr.  W.  stands,  surrounded  with 
shrubbery.  The  shells  are  so  much  decayed  on  the  surface,  that  plants  and 
trees  find  perpetual  moisture  and  grow  without  irrigation.  A  well  30  feet 
deep  sunk  in  this  ancient  pile  passed  through  a  layer  of  shells  12  feet  deep  be- 
fore the  native  black  soil  was  reached.  A  vault  dug  10  feet  went  through 
shells  interpersed  with  layers  of  ashes  and  charcoal.  Back  and  west  of  the 
house  is  a  bold  tumulus  of  more  strength  of  feature.  It  is  within  a  few  yards 
of  the  shore  of  the  bay ;  the  shore  or  west  side  of  the  mound  is  thickly  belted 
with  willow  trees.  No  deep  exploration  into  this  mound  has  been  made,«but  it 
seems  composed  wholly  of  shells,  a  few  animal  bones,  and  occasional  fragments 
of  charcoal.  It  it  240  feet  in  diameter  at  the  base  and  circular  in  shape,  trun- 
cated at  the  summit,  which  is  150  feet  in  diameter.  Without  accurate  meas- 
urement, it  is  estimated  to  be  35  to  40  feet  high.  From  the  north  side  runs 
an  arm  or  a  kind  of  pan-handle,  270  feet  long,  and  originally  5  or  6  feet  high. 
About  two  feet  of  the  surface  of  this  pan-handle  has  been  scraped  off  by  the 
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proprietor  of  the  land,  to  fill  up  ^  "  pond  hole  "  which  lay  immediately  at  the 
east  side  of  it.  A  few  human  bones,  and  some  mortars  and  pestles,  were  ex- 
humed by  the  plow  and  scraper. 

The  mound  now  occupied  for  a  dwelling-place  is  analagous  to  the  kitchen- 
middens  of  Denmark.  Not  so  with  the  neighboring  tumulus,  which  evinces 
design.  The  pyramidal  mound — represented  in  the  accompaning  sl^etch — can- 
not be  looked  upon  as  the  result  of  accident.  It  is  as  shapely  in  outline  as  a 
well  laid  pile  of  brick  or  stone.  Abbe  Domenech,  who  spent  seven  years  among 
the  aboriginal  inhabitants  of  the  Pacific,  says  :  "  Indians  do  no  special  work 
for  mere  whim  or  pastime — they  have  a  definite  object  in  their  labor."  This 
mound  bespeaks  a  similar  sentiment.  It  conveys  the  idea  that  human  hands 
gave  it  existence  and  figure,  for  a  purpose.  That  purpose  may  have  been  for 
an  oratory,  for  sacrificial  customs,  or  feasts  for  the  tribal  chiefs. 

Dr.  Gibbons  called  the  attention  of  the  Academy  to  some  pota- 
toes, which  had  grown  from  last  year's  crop,  coming  to  maturity 
this  year,  without  throwing  up  any  shoots  above  ground.  He  stated 
that  last  year  he  communicated  the  fact  to  the  Academy,  that  in 
the  spring  of  the  year  some  potatoes  were  found  in  the  ground, 
the  tubers  having  apparently  developed  during  the  winter,  without 
a  stem.  In  Dr.  Gibbons'  garden  there  are  now  quite  a  number  of 
diflFerent  sized  potatoes  of  recent  formation,  without  stems,  or  with 
very  little  stem.  How  they  got  into  the  earth  and  how  they  were 
produced  is  the  question.  Last  summer  there  were  small  potatoes 
left  in  the  ground  from  the  growth  of  the  season.  During  the 
winter  they  probably  passed  into  maturity,  until  they  had  at- 
tained the  size  of  an  egg  and  larger,  when  they  throw  up  a  stem. 
It  is  a  strange  fact  in  vegetable  economy,  if  not  in  agriculture.  I 
recently  noticed  a  statement  concerning  volunteer  potatoes,  per- 
haps like  these,  to  the  effect  that  they  were  watery.  These,  though 
large,  are  not  very  good.  As  soon  as  they  begin  to  throw  up  a 
shoot,  they  stop  growing.  It  then  takes  the  place  of  a  tuber  and 
throws  out  roots. 

Mr.  Gibbes  announced  that  Major  Sparrow  Purdy,  a  corres- 
ponding member  of  the  Academy,  now  at  the  head  of  a  large  ex- 
pedition in  Upper  Egypt,  had  been  making  an  extensive  collection 
of  curiosities  for  the  museum  of  the  Academy.  Major  Purdy  may 
be  able  to  ship  his  collection  so  that  it  will  arrive  in  August. 
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REauLAR  Mbbting,  Mat  4th,  1874. 
Vice-President  in  the  Chair. 

Fifty  members  present. 

The  following  gentlemen  were  elected  resident  members :  Robert 
C.  Rogers,  Solomon  Heydenfeldt,  Jr.,  William  C.  Randolph,  Wil- 
liam T.  Reilly,  Dr.  W.  J.  Younger,  G.  W.  Anthony,  Stephen 
H.  Phillips,  B.  B.  Redding,  T.  J.  Lowry,  J.  Stephen  Jones,  Wil- 
liam Brooks,  W.  C.  Burnett. 

Dr.  D.  E.  Hungerford  was  elected  a  corresponding  member. 

Donations  to  t]^e  museum :  Specimen  of  Spanish  moss,  presented 
by  Mrs.  Richard  Chenery.  Piece  of  Tapa  cloth,  presented  by 
Mrs.  Bridges. 

Donations  to  the  Library  :  From  Mrs.  Bridges,  ancient  book,  printed  in  the 
Spanish  language,  published  at  Lima.  Bulletin  Essex  Institute,  Yol.  YL,  Nos. 
I  and  2,  Salem,  Mass.,  1874.  Proceedings  Boston  Society  Natural  History, 
Yol.  XYI,  Part  II,  June,  1873,  Jan.  1874.  Bulletin  of  Buffalo  Society  of 
Natural  Sciences,  Yol.  I,  No.  4.  Quarterly  Journal  of  Microscopical  Society, 
London,  1874.  Annals  and  Magazine  of  Natural  History,  London,  April, 
1874.  Annalen  der  Physik  und  Cbemie,  Leipzig,  1874.  Astronomical  Regis- 
ter, No.  136,  London,  1874.  Journal  of  Botany,  London,  April,  1874.  So- 
ci^te  Entomologique  de  Belgique.  Proceedings,  N'o.  97,  Brussels,  1874. 
Nature,  Yol.  IX.,  Nos.  227, 230,  and  231 ;  American  Chemist,  Yol.  lY.,  No. 
10,  Phila.,  April  1874.  Bulletin  Essex  Institute,  Yol.  Y,  Nos.  11  and  12,  ■ 
Salem,  1873.  Soci^te  Entomologique  de  Belgique,  No.  96.  Scientific  papers 
by  Isaac  Lea,  8vo.,  Phila.,  1874.  Twenty-first  Annual  Report  Mercantile 
Library  Association.  Astronomical  Kegister,  March,  1874.  Journal  of  Botany. 
March,  1874.  Annals  and  Magazine  of  Natural  History,  March,  1874.  Cal- 
ifornia Horticulturist,  1874.  Gverland  Monthly  for  April,  1874.  American 
Chemist,  March,  1874.  Monatsbericht  der  Eonig  Preuss  Akad.  der  Wissen- 
schaften  zu  Berlin,  Dec.,  1873.  Report  of  State  Board  of  Health  for  years 
1871-2-3,  from  A.  B.  Stout. 

S.  C.  Hastings  read  a  paper  ^^  Od  the  alleged  mysterious  oc- 
currences at  the  Clarke  mansion,  in  Oakland." 

Mr.  J.  P.  Dameron  made  some  verbal  remarks  on  radiates. 
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Dr.  Fourgeaud  read  a  continuation  of  his  paper,  read  at  the  pre- 
ceding meeting.  ^ 

Rev.  Albert  Williams  and  Mr.  Bloomer  took  exceptions  to  some 
assertions  in  Dr.  Fourgeaud's  paper,  and  after  some  discussion  on 
the  subject,  the  Academy  adjourned. 


Regular  Meeting,  May  18th,  1874. 
Vice-President  in  the  Chair. 

Fifty-three  members  present. 

Rev.  E.  L.  Greene  and  Robt.  T.  Van  Norden  were  elected 
resident  members. 

Donations  to  the  Museum :  Prof.  Bolander  donated  a  valuable 
collection,  embracing  two  packages  of  plants  from  the  Cape  of 
Good  Hope,  and  four  packages  from  Europe,  all  identified  and  la- 
beled. G.  W.  Michael,  Jr.,  presented  silicious  petrifications  of  roots, 
from  San  Luis  Obispo  County.  S.  R.  Throckmorton  presented  a 
specimen  of  Rhinobatv^  productuB^  caught  in  the  bay  oflF  Black 
Point.  This  fish  is  described  by  Dr.  Ayres  in  the  second  volume 
of  the  Proceedings  of  the  Academy.  Henry  Edwards  presented 
twenty-six  specimens  of  Crustacea,  from  the  coast  of  Mexico.  A 
specimen  of  petrified  oak,  found  100  feet  below  the  surface,  at 
Dutch  Flat,  was  presented  by  a  member. 

Donations  to  the  Library  :  Transactions  of  the  Academy  of  Sciences  of  St. . 
Louis,  Yol.  Ill,  No.  1, 1873.  Statiatisches  Jahrback  der  Stadt  Pest  Erster 
Jahrgang,  Pest.  1873.  Viehrzenter  Bericht  der  Oberheisischen  Gesellchaft 
fier  Natar  und  Heilkunde,  Geissen,  Apl.  1873.  The  Ancient  Vessel  found 
in  Norway,  Christiana,  1872.  Manuel  Elementaire  de  I'Art  Heraldique,  par 
Madame  M***,  Brussels,  1840.  Notions  Elementaires  des  Sciences  Naturelles, 
etc.,  in  3  parts,  par  Chas.  Morren,  12mo.,  Tieze,  1822.  Palines  et  Couromnea 
de  THorticultural  de  Belgique,  etc.,  par  Chas.  Morren,  Liege,  1851.  La  Mala- 
die  Actuelle  des  Pommes  de  Terre,  etc.,  par  Chas.  Morren,  Paris,  1845.     No- 
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tice  Bar  Chas.  Morreo,  par  Ed.  Morren,  12nio.  Braxellea,  1860.  Rapport 
S€culaire  sur  lea  Travaax  de  Botanique,  1772 — 1872,  8vo.,  par  Ed.  Morreo. 
L'Horticulture  a  TExposition  Universelle  de  Paria  de  1867,  par  Ed.  Morren. 
Bruxelles,  1870.  Memorial  der  Nataraliste  et  aa  Cult ivatear,  par  Ed.  Morreo 
et  Andre  de  Vos,  8vo.,  Liege,  1872. 

In  addition  to  the  usual  exchanges,  seven  volamea  of  the  '*  Phytologist,"  a 
standard  botanical  work,  were  added,  by  purchase,  to  the  Library. 

Dr.  Fourgeaud  read  a  paper  on  "  Some  of  the  relations  of  mat- 
ter and  space." 

Dr.  Fourgeaud  also  read  a  paper  in  reply  to  the  exceptions 
taken  by  members  to  certain  statements  made  by  him  in  a  paper 
read  at  the  meeting  of  May  4th,  1874. 

S.  G.  Hastings  read  a  paper  ^'  On  Electrical  Phenomena  on  this 
Coast." 

A  member  submitted  for  inspection  shells  of  the  Eastern  trans* 
planted  oyster,  which  were  covered  with  the  spat  of  young  oysters. 
It  was  a  question  whether  the  spat  was  that  of  the  native  Califor- 
nia oyster  or  the  propagation  of  the  transplanted  bivalve,  and 
oystermen,  whom  he  had  consulted,  were  unable  to  determine  the 
point.  Mr.  Throckmorton,  State  Commissioner  of  Fisheries,  stated 
that  he  had  investigated  the  matter,  and  found  that  the  spat  waa 
that  of  the  California  oyster.  It  was  found  on  the  shells  of  East- 
ern oysters  only  where  they  had  been  transplanted  in  the  vicinity 
of  native  beds.  As  yet,  the  Eastern  oyster  had  developed  no  ten- 
dency  to  increase  in  these  waters.  They  were  short-lived  here, 
becoming  very  fat,  and  dying  within  a  year  after  being  placed  in 
the  bay.  .  The  experiment  of  transplanting  Eastern  oysters  thus 
far  has  been  a  failure. 


Regular  Meeting,  June  1st,  1874. 
Vice-President  in  the  Chair. 

Forty-five  members  present. 

John  H.  Saunders,  G.  Parker  Cummings,  and  Wm.  Dutch  were 
elected  resident  members. 
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Donations  to  the  Museum :  A  collection  of  ancient  pottery,  the 
specimens  artistically  wrought  and  perfectly  preserved,  was  ex- 
hibited. The  Vice  President  stated  that  the  collection  had  lately 
been  consigned  to  him  for  the  Academy,  but  no  communication  in 
reference  thereto  had  yet  reached  him.  It  was  belfeved  that  the 
specimens  came  from  Peru,  and  had  been  sent  by  Benjamin  Smith 
or  James  Freeborn,  two  members  of  the  Academy  who  are  now 
traveling  in  South  America.  W.  H.  Turner  presented  the  pupa 
of  a  large  species  of  beetle,  native  of  Mexico.  Mr.  Chapman 
presented  specimen  of  Suisun  marble.  W.  N.  Lockington  donated 
three  cases  of  insects.  D.  W.  C.  Gaskell,  of  Forbestown,  left  on 
exhibition  remarkably  well-preserved  teeth  of  the  mastodon ;  also, 
tusk  of  a  fossil  elephant,  found  at  New  York  Flat,  Yuba  County, 
found  in  auriferous  gravel,  on  the  bedrock,  fifteen  feet  below  the 
surface. 

Donations  to  the  Library :  George  0.  Hickox  presented  an  an- 
tique volume  entitled,  ^^  A  Catalogue  and  Description  of  the 
Natural  and  Artificial  Rarities  belonging  to  the  Royal  Society,  and 
Preserved  at  Gresham  College,  by  Nehemiah  Grew,  M.D.,  Fel- 
low of  the  Royal  Society  and  of  the  College  of  Physicians,  Lon- 
don.    Printed  by  W.  Rawlins  for  the  author,  1681." 

Improved  Method  of  Observing  Altitudes  of  the  Sun  at  Sea. 

BY  T.   J.  LOWRT,  U.  8.  COAST  SUBYST. 

Tbe  science  and  art  of  navigation  stand  among  the  proudest  achievements  of 
modem  thoaght  and  research.  The  accurate  determination  of  the  places  of 
the  fixed  stars,  and  of  the  motion  and  position  of  the  members  of  the  solar  sys- 
tem, gave  the  navigator  numeroos  well  determined  points  for  observation.  But 
the  attainment  of  a  corresponding  perfection  in  fashioning  instruments  has  ever 
baffled  human  skill,  and  ever  will.  For  although  we  are  entitled  to  look  for 
wonders  at  the  hands  of  the  artist,  we  cannot  expect  miracles  I  And  we  hence 
see  that  the  demands  of  the  astronomer,  and  even  the  nautical  astronomer  or 
navigator,  will  always  surpass  the  power  of  the  instrument  maker.  They  must 
therefore  so  combine  their  observations,  so  familiarize  themselves  with  all  the 
causes  which  may  produce  instrumental  derangement,  and  with  all  the  peculiari- 
ties of  structure  and  material  of  each  instrument  used,  as  not  to  allow  them- 
selves to  be  misled  by  its  errors,  but  to  extract  from  their  indications  all  that 
is  true  and  reject  all  that  is  erroneous. 

It  is  true  that  the  astronomer  can  so  weigh  his  observations  in  the  balance  of 
Pboo.  Gal.  Aoad.  Soi.,  Vol.  Y.— 90.  Dbobmbeb,  1874. 
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the  method  of  least  squares,  and  so  thoroughly  sift  them  by  Pierce's  criterioD, 
that  hardly  the  trace  of  a  large  error  remaios ;  and  the  more  minute  erran,  bdng 
casual  and  accidental,  sometimes  lie  one  way,  sometimes  the  other ;  sometimeB 
diminishing  and  sometimes  tending  to  increase  the  results.  And,  inasmuch  as 
the  theory  of  probabilities  tells  us  that  these  accidental  errors  are  as  liable  to 
lie  one  way  as  the  other,  we  hence  have  but  to  greatly  multiply  our  observations 
under  yaried  circumstances  and  take  the  mean  or  average  of  the  results  obtained, 
and  we  have  tlus  class  of  errors  so  far  subdued,  by  thus  setting  them  to  destroy- 
ing one  another,  that  they  no  longer  sensibly  vitiate  our  practical  results. 

This  principle  of  repetition,  though  so  simple  in  theory  and  so  beautiful  in 
practice,  when  the  instrament  and  observer  are  upon  a  firm  basis,  utterly  faib 
of  application  where  the  observer  and  his  instrument  are  tossed  alike  on  the 
ocean's  wave,  and  the  object  observed  is  '*  on  wing."  It  becomes  therefore  im- 
perative upon  the  navigator,  if  he  would'trace  accurately  his  ship's  path  over  the 
trackless  ocean,  that  he  attain  rigorous  correctness  in  the  results  of  "  each  "  of 
his  instrumental  measurements ;  and  to  this  end,  his  constant  care  and  vigilance 
must  be  directed  to  the  detection  and  compensation  of  errors,  either  by  annhil- 
ating  or  taking  account  of  and  allowing  for  them.  This  latter  method  of  tak- 
ing account  of  and  allowing  for  errors,  is  that  ordinarily  pursued  by  the  navi~ 
gator ;  but  it  has  navigated  so  many  noble  ships  to  the  bottom  of  the  sea,  that 
the  voice  of  humanity  and  the  interests  of  commerce  alike  demand  such  a  mod- 
ification of  the  methods  of  observation,  and  the  forms  of  the  instruments,  as  to 
annihilate  effbctaally  and  alike  errors  inherent  in  the  observer,  in  the  instrument, 
and  in  the  atmosphere. 

In  the  method  of  taking  observations  now  generally  practiced  by  the  navi- 
gator, instrumental  adjustments,  atmospheric  refraction,  and  the  impressibility  of 
the  optic  nerve,  are  all  depended  upon  as  constant  and  invariable  during  the  ob- 
servations ;  while,  in  fact,  they  all  are  ever  fluctuating.  The  ever^varying  floc- 
tuations  of  heat  and  cold  are  continually  changing  the  amount  of  atmospheric 
refraction,  as  also  that  of  every  instrumental  adjustment.  And  it  is  a  well 
known  fact  in  optics  that  the  irradiation  (which  causes  bright  objects  to  appear 
larger  than  they  really  are)  varies  with  the  length  of  time  during  which  we 
look  upon  the  object,  during  the  first  few  moments  of  observation  gradually  de- 
creasing ;  and  then,  as  the  optic  nerve  becomes  fatigued,  the  optical  illusion 
(irradiation)  reappears  magnified  ten-fold.  These  are  not  mere  speculative 
sources  of  errors,  bat  practical  annoyances,  which  every  observer  has  to  contend 
with — the  incompetent  navigator,  of  coarse,  slarring  them  over  as  refinements 
too  delicate  to  deal  with,  while  he  attributes  the  error  thus  introduced  into  his 
position  to  the  action  of  imaginary  ocean  currents ;  bat  the  thorough  navigator 
meets  these  errors  fairly,  and  sets  about  annihilating  them.  Yet  it  may  be  in- 
teresting to  those  navigators  who  insist  on  neglecting  these  finer  instrumental 
errors,  to  know  that  very  many  of  the  sextants  used  in  navigating  vessels  have 
an  eccentricity  ranging  from  one  to  four  minutes,  which  is  often  aggravated  by 
parallax  of  index-glass ;  and  his  positions  are  vitiated  to  the  full  extent  of 
these  neglected  errors. 
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By  the  ordinary  method  of  obeerying  Bucoessiye  contacts  of  the  opposing 
limbs  of  the  san  with  the  horizon,  even  if  the  mind  from  one  observation  to 
the  other  retains  fresh  and  full  the  vision  of  the  contact,  still  the  observer  will 
fail  to  make  the  contact  of  the  horizon  with  the  perimeter  of  the  sun  at  equal 
distances  from  its  center,  because  he  makes  these  contacts  at  different  instants 
of  time,  when  the  eye  is  difierently  affected  by  irradiation  and  fatigae.  And 
hence,  what  would  appear  one  moment  a  delicate  contact,  would  one  minute 
afterward  be  wide  of  the  mark.  And  thus  it  is,  in  the  observations  thus  made 
with  an  instrument  that  is  varying,  with  a  vision  that  is  varying,  and  through 
an  atmosphere  that  is  varying,  we  can  clearly  see  the  source  of  the  errors  which 
have  lured  many  an  unsuspecting  ship  fatally  onward  against  rocks  and  reefs. 

By  the  method  which  I  now  propose,  and  with  the  form  of  instrument  herein 
designated,  we  avoid  in  part,  and  in  the  remainder  essentially  annihilate,  these  most 
fruitful  sources  of  errors.  By  placing  witliin  the  instrument  itself  the  means  of 
self-correction,  we  have  the  most  effectual  checks  upon  its  errors  of  construction 
and  the  changes  of  its  adjustments.  Thus,  from  very  simple  geometrical  con- 
siderations, it  may  be  easily  shown  that  the  errors  of  eccentricity  and  of  gradu- 
ation are  totally  eliminated  by  the  mean  of  the  readings  of  two  verniers  180 
deg.  apart,  and  by  measuring  the  angles  on  different  parts  of  the  arc;  and  by 
using  an  index-glass  susceptible  of  reversal  between  the  parts  of  a  set  of  obser- 
vations, we  banish  every  trace  of  error  from  parallax  of  index-glass  from  our 
results.  And  every  error  of  observation— such  as  arise,  for  example,  from  in- 
expertness,  defective  vision,  slowness  in  seizing  the  exact  instant  of  occurrence 
of  a  phenomenon,  and  from  atmospheric  indistinctness,  and  insufScient  optical 
power  in  the  instrument — are  all  alike  essentially  checked  by  observing  the  con- 
tacts of  the  two  opposing  limbs  of  the  sun  with  the  horizon  at  the  same  instant. 

Now,  since  we  have  the  contacts  of  the  upper  and  lower  limbs  of  the  sun  in 
the  field  of  view  at  the  same  moment,  we  have  before  our  eyes  a  most  thorough 
check  on  the  character  of  the  contacts,  since  by  direct  and  instantaneous  opti- 
cal comparison  we  make  each  of  them  equally  well.  And,  moreover,  since  we 
make  the  contacts  of  both  limbs  of  the  sun  with  the  horizon  at  the  same  in- 
stant, we  have  in  "  each  sight''  an  altitude,  complete  in  itself,  without  the  aid  of 
a  supposition  of  the  constancy  of  atmospheric  refraction,  or  the  stability  of  in- 
strumental adjustments,  or  the  constancy  of  the  impressibility  of  the  optic 
nerve,  or  the  aid  of  memory. 

But,  as  we  cannot  measure  what  we  cannot  see,  it  is  obvious  that  by  the  or- 
dinary method  of  successive  single  contacts,  those  errors,  too  minute  for  low 
optical  powers,  enter  and  vitiate  the  results  to  their  full  extent  But  by 
this  method  of  double  contacts  at  the  same  instant,  we  detect  and  avoid  these 
errors,  which  would  otherwise  elude  our  vision.  As  for  example,  suppose  we 
make  what  appears  to  be  a  contact  of  the  upper  limb  of  the  sun  with  the  hor- 
izon, and  then  by  glancing  at  the  other  contact,  of  the  lower  limb  and  the  hori- 
zon, in  the  same  field  of  view,  it  will  appear  a  contact  equally  nice  as  the  other, 
if  the  first  contact  was  exact,  but  if  it  was  at  all  in  error,  then  the  second  will 
be  in  error  ttoice  as  much  as  the  first ;  and  thus  it  is  by  doubling  these  errors, 
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which  the  eye  cannot  dUcem  nor  the  touch  perceive^  are  we  enabled  to  sift  them 
from  our  obeervations.  Still,  the  obeerver  shoald  use  the  most  powerful  telescope 
available.  The  improTement  which  I  now  propose,  (besides  a  few  other  mat- 
ters of  detail)  in  the  ordinary  reflecting  angular  instruments,  is  a  device  for 
duplicating  the  image  of  an  object  by  optical  means. 

This  I  accomplish  by  fixing  an  extra  index-glass  directly  above,  or  in  the 
same  plane  with  that  of  the  ordinary  one  of  the  reflecting  repeating  circle,  and 
at  an  angle  therewith  equal  to  the  apparent  semi-diameter  of  the  sun ;  or  per* 
haps,  a  more  complete  solution  of  the  problem,  is  to  fix  a  small  sphere  of  Icdand 
spar  on  the  direct  line  between  the  index  and  horizon  glasses,  (see  Fig.  No.  I) 
and  thus  obtain  two  images  of  the  sun  equally  distinct  (see  s  s',  Fig.  No.  4). 
This  sphere  to  be  mounted  in  a  light  metallic  frame,  so  connected  with  a  micro- 
meter that  its  most  delicate  movements  can  be  read  off.  In  Fig.  No.  2,  a  is  the 
sun,  and  b  its  duplicated  image,  as  seen  in  the  horizon  glass ;  and  b  is  this 
same  duplicated  image  brought  in  contact  with  the  horizon  ;  c  is  the  position  of 
the  observer.  Now,  in  observing,  it  makes  but  little  difference  whether  these 
duplicated  images  are  exactly  tangent,  slightly  overlapping,  or  slightly  separ- 
atedy  (as  shown  atd,/,  and  e,  in  Fig.  No.  4)  for  in  the  first  case  we  have  bat  to 
bring  the  horizon  to  the  point  of  tangency ;  in  the  second,  to  bisect  the  two  ex- 
terior angles ;  or  in  the  third,  to  bisect  the  space  between  the  adjacent  limbs  of 
the  sun.  It  is  obvious  that  this  method  of  observing  the  contacts  of  both  limbs 
of  the  sun  at  the  same  instant  is  equally  well  adapted  for  double  altitudes ;  the 
appearance  of  the  images  then  is  shown  at  m,  in  Fig.  No.  4.  Other  improve- 
ments which  I  have  devised  are  :  1st.  A  reversable  double  reflecting  index- 
glass,  (see  Fig.  No.  3)  which  eliminates  the  error  due  to  its  parallax ;  and  2d, 
making  both  faces  of  index-glass  reflectors,  and  flxing  a  glass  prism,  with  sil- 
vered hypothenuse,  on  the  line  of  sight  behind  the  index-glass,  and  at  such  an 
angle  as  to  reflect  the  rays  first  reflected  from  the  back  face  of  index  glass  par- 
allel to  the  line  of  sight.  This  device  enables  us  to  measure  any  angle  (shown 
in  Fig.  No.  1).  It  is  obvious  that  any  two-angle  reflecting  instrument  may 
also  be  made  to  give  this  duplication  of  images ;  and  also  give  an  altitude  and 
its  supplement  at  the  same  instant,  and  thus  give  us.  the  algebraic  sum  of  the 
existing  refraction  and  dip.  These  improvements  are  all  equally  adapted  and 
easily  applied  to  any  reflecting  angular  instrument. 

By  making  these  attachments  to  the  French  reflecting,  repeating  circle,  (see 
Fig.  No.  1)  we  have  an  instrument  capable  of  not  only  eliminating  its  own 
errors,  but  those  of  observation,  as  well  as  those  due  to  sudden  atmospheric 
changes,  and  we  have  an  instrument  theoretically  almost  perfect. 

Through  the  efforts  of  Laplace,  Newton,  and  Pierce,  the  theory  of  nautical 
astronomy  has  reached  a  point  of  perfection  that  only  awaits  the  determination 
of  the  true  dimensions  of  the  solar  system,  (which  it  is  hoped  the  next  transit 
of  Venus  will  give)  to  make  it  all  that  can  be  desired.  The  invention  of  the 
chronometer  has  practically  solved  the  problem  of  longitudes.  And  the  needle 
of  the  mariner's  compass  has  felt  the  touch  of  a  Ritchie,  and  trembles  no  more ; 
whilst  Beecher  and  Davidson  have  given  the  navigator  artificial  horiBons  that 
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leave  but  little  to  be  desired  in  that  direction.  Bat  still  improved  methods  of 
obeervatioD  are  wanted  to  decrease  the  frightfal  number  of  marine  disasters. 
And  though  the  ideas  here  advanced  are  believed  to  be  a  step  in  the  right  direc- 
tion, yet  they  are  also  thrown  out  with  a  hope  of  eliciting  from  others  a 
more  complete  solution  of  this  problem,  than  which  none  other  more  interests 
mankind.  And  the  complete  solution  of  it — that  would  make  practical  navi- 
gation one  of  the  exact  arts — would  evoke  the  lasting  gratitude  of  civilized 
man  the  world  over. 


Regular  MEErma,  June  15th,  1874. 
President  in  the  Chair. 

Forty'-Bix  members  present. 

A.  E.  Head  was  elected  a  life  member,  Charles  T.  Dake  and 
James  W.  Winter  resident  members,  and  J.  0.  Lemmon  and  H. 
W.  Howgate  corresponding  members. 

Donations  to  the  Museum :  W.  N.  Lockington  presented  several 
cases  of  insects,  and  some  alcoholic  specimens.  Mr.  Dameron  pre- 
sented a  lizard,  from  China,  used  for  medicinal  purposes ;  also, 
a  fossil,  from  Forest  Hill,  Placer  County.  Major  WilliMn  Ford  pre- 
sented, through  Messrs.  Barry  &  Patten,  a  supposed  weight  for 
distension  of  thread,  used  in  spinmng,  an  aboriginal  stone  imple- 
ment, found  twenty  feet  beneath  the  surface,  in  cement  gravel,  at 
Martinez,  Contra  Costa  County,  California. 

Mr.  James  Lick  presented  some  fragments  or  pieces  of  the  bat- 
tle-flag which  waved  over  Fort  McHenry,  during  its  bombardment, 
on  the  13th  and  14th  of  September,  1814.  Accompanying  this 
gift  was  a  letter  from  Mr.  Lick,  and  one  to  him  from  Commodore 
George  Henry  Preble.  Also,  a  pamphlet,  containing  description 
of  flag,  entitied,  ^'  Three  Historic  Flags,  and  Three  September 
Victories,"  a  paper  read  before  the  New  England  Historic  Gene- 
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alogical  Society,  July  9th,  1878,  by  Gteorge  Horny  Preblo.     The 
correspondence  referred  to  is  as  follows : 

(Commandant's  Opficb,  Navy  Yard,     ) 
Philadelphia,  Jane  6th,  1874.  ) 
James  Lick,  Esq. 

Dear  Sir :  Seeing  in  the  paper  this  morning  an  account  of  your  having  left 
several  thoosand  dollars  to  the  city  of  San  Francisco  for  the  purpose  of  erect- 
ing a  monument  to  the  author  of  the  "  Star  Spangled  Banner,"  I  am  prompted 
to  send  you  a  copy  of  my  pamphlet,  ''Three  Historic  Flags,"  which  will  give 
yon  a  history  of  the  flag  of  Fort  McHenry,  and  a  heliotype  of  the  flag.  I  also 
enclose  a  few  fragments  of  the  flag  itself,  which  is  now  in  my  charge,  at  the 
rooms  of  the  New  England  Historic  Genealogical  Society,  to  which  my  friend, 
Captain  William  0.  Parker,  U.  S.  N.,  not  long  since  proposed  you  as  a  cor- 
responding member.  Excuse  this  intrusion  from  a  stranger  in  admiration  of 
your  noble  generosity,  and  I  am,    ^ 

Very  truly,  yours, 

GEO.  HENRY  PEEBLB, 
Oommodore  U.  S.  N.,  Commandant  Naval  Station,  Philadelphia,  Penn. 

Prof.  Geo.  Davidson,  President  California  Academy  of  Sciences. 

Dear  Sir:  Through  the  kindness  of  Commodore  George  Henry  Preble,  Com- 
mandant of  the  Naval  Station  at  Philadelphia,  I  am  favored  with  three  small 
fragments  or  pieces  of  the  battle-flag  which  waved  over  Fort  McHenry,  at 
Baltimore,  during  the  bombardment,  on  the  13th  and  14th  of  September,  1814 ; 
and,  in  presenting  them  to  the  Academy,  I  do  so,  regarding  them  as  precious 
mementoes  of  a  great  event,  and  trust  they  will  be  carefully  preserved  and 
cherished  by  the  Academy  as  among  their  most  interesting  relics. 

That  they  will  be  so  preserved  I  am  assured,  as  well  from  the  fact  of  their 
being  portions  of  the  original  Star  Spangled  banner,  which  floated  so  triumph- 
antly over  Fort  McHenry,  *'Amid  the  rocket's  red  glare  and  bombs  bursting 
in  air,"  and  which  inspired  Francis  Scott  Key  in  writing  our  noble  anthem* 
as  for  the  thoughtful  kindness  of  Commodore  Preble  in  presenting  them. 

Yours  respectfully, 

JAMES  UCK. 


Donations  to  the  Library  :  Professor  Davidson  presented  "  Comparison  of  the 
methods  of  determining  heights  by  means  of  leveling,  vertical  angles,  and  baro- 
metrical measures,  from  observations  at  Bodega  Head  and  Boss  Mountain,  by 
George  Davidson  and  Charles  A.  Schott,  Assistants  U.  S.  Coast  Survey."  Pro- 
fessor Edward  S.  Morse  presented  "  Remarks  on  the  Relations  of  Anomia  "; 
*'  On  the  Tarsus  and  Carpus  of  Birds  "  ;  *'  On  the  Systematic  position  of  the 
Brachiopoda  "  ;  «  Embryology  of  Terr^atvlina  ";  «  On  the  Early  Stages  of 
Asddian'' \  "On  the  Early  Stages  of  Terebratulina  »eptenir1onalis."    Prom 
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Charles  L.  Weller,  one  hundred  books,  as  follows  :  Pacific  Railroad  Reports  (10 
vols.) ;  Perry's  Japan  Expedition  (2  vols.) ;  Naval  Expedition  to  Chile  (2  vols.) ; 
Military  Commission  to  Europe,  1856 ;  Congressional  Globe  and  Appendix,  (34 
vols.) ;  Life  and  Works  of  John  Adams,  (10  vols.) ;  Byron's  Works ;  Rambles  in 
Egypt  and  Candia ;  Travels  in  Central  America,  by  John  L.  Stephens  (2  vols.)  ; 
Journals  of  California  Legislatare,  (5  vols.) ;  Dictionaries — ^French,  G^erman,  and 
Spanish ;  Cyclopedia  of  History ;  Benton's  Thirty  Years  in  United  States  Senate , 
(2  vols.) ;  Campaigns  of  Lieatenant-Greneral  Forrest ;  San  Francisco  Manicipal 
Reports ;  Fleetwood's  Life  of  Christ ;  Barnard's  Commission  to  Isthmas  of 
Tehoantepec ;  United  States  Finance  Report,  1868  ;  Expedition  down  Colorado 
River ;  Expedition  to  Great  Salt  Lake  Valley ;  California  State  Register,  1859  ; 
Sear's  Pictorial  Annual,  1849  ;  General  McClellan's  Report  and  Campaigns ; 
Gil  Bias ;  Inskip's  Methodism ;  Notes  on  Duels  and  Dueling  ;  Life  of  Nicholas 
I.  of  Russia ;  Administration  of  John  Adams ;  German  Reader ;  Latin  Reader; 
Spanish  Grammar ;  Sportsmen's  Manual  (Forrester) ;  Mill  on  the  Floss ;  Guizot's 
Civilization  in  Europe  ;  Eulogies  on  Webster ;  Travels  in  Western  Mexico ;  Ex- 
ploration of  the  Amazon ;  Mother's  Recompense ;  The  Last  Days  of  Lee ;  Owen's 
Geological  Survey  of  Iowa,  Wisconsin,  and  Minnesota.  The  following  period- 
icals were  also  received :  Nature,  Vol.  X.,  Nos.  237  and  238,  May,  1874  ; 
American  Naturalist,  June,  1874,  Vol.  VIII.,  No.  6  ;  American  Journal  of 
Science  and  Arts,  June,  1874,  Vol.  VIL,  No.  42  ;  Engineering  and  Mining 
Joomal,  May  30, 1874,  Vol.  XVII.,  No.  22  ;  Bulletin  of  the  Essex  Institute, 
March,  1874,  Vol.  VI.,  Nos.  4  and  6  ;  Entomological  Contributions,  No.  3,  by 
J.  A.  Lintner,  from  the  26th  Annual  Report  of  the  New  York  State  Museum 
of  Natural  History,  for  1872 ;  Cosmos  Comunicryioni  sui  Progress!  pici  re- 
gen  ti  e  note  voti,  della  Geografica  e  delle  Scienze  de  Guido  Cora,  Vol.  II., 
1874  ;  No  99  of  Soci^t^  Entomologique  de  Belgiqne. 

S.  C.  Hastings  read  a  paper  in  reference  to  the  late  alleged  man- 
ifestations in  Oakland. 

Dr.  Fourgeaud  read  a  paper,  a  continuation  of  previous  papers, 
"  On  Evolution." 

The  President  called  the  attention  of  the  members  to  some  phe- 
nomena which  he  observed  at  the  Naval  Observatory,  while  looking 
at  an  artificial  transit  of  Venus.  At  the  time  of  the  earlier  observa- 
tions of  this  planet,  there  was  a  doubt  as  to  a  phenomenon  which 
showed  an  apparent  adherence  of  the  limb  of  Venus  to  the  edge  of 
the  sun  in  the  internal  contact.  This  was  known  as  the  ^^  black 
drop,"  when  Venus  showed  an  irregular  spherical  condition.  As 
soon  as  I  saw  the  artificial  Venus,  I  recognized  the  cause  of  this 
thing.  We  see  it  every  day  in  the  work  of  the  Coast  Survey.  It 
is  simply  the  undulation  of  the  atmosphere  when  it  is  surcharged 
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with  aqueous  vapor.  At  an  elevation  of  seven  thousand  or  ten 
thousand  feet,  where  the  atmosphere  is  attenuated,  this  is  not 
apparent.  In  observations  tak^n  bj  me  lately  in  the  Sierras,  the 
sun  was  sharply  outlined,  but  this  was  at  a  high  elevation.  I  have 
no  hesitation  in  saying  that  former  theories  on  this  subject  were  in- 
correct, and  that  the  undulation  of  the  atmosphere  when  filled  with 
aqueous  vapor  is  the  true  cause.  If  the  morning  is  dark  and  cloudy, 
the  artificial  Venus  can  be  seen  with  a  sharp  contact ;  but,  when 
the  clouds  broke  away,  and  the  aqueous  vapor  was  heated  up,  the 
^^  black  drops  "  could  be  seen.  The  transit  of  Venus  must  accord- 
ingly be  observed  at  a  high  elevation,  for  there  they  will  be  enabled 
to  determine  within  eight  or  ten  seconds  the  actual  time  of  contact. 

The  President  also  called  the  attention  of  the  members  to  the 
admiration  of  James  Lick's  generosity  which  scientific  nien  in  the 
East  hold.  These  actual  deeds  were  not  known  when  I  left  Wash- 
ington, but  some  of  the  facts  were  made  known  in  his  will  and  had 
been  spoken  of.  Some  of  his  donations  he  has  changed,  but  he 
has  given  for  the  observatory  a  sum  adequate  for  erecting  the  larg- 
est observatory  in  the  world  with  the  finest  instruments.  There 
will  be  plenty  of  money  left  to  provide  observers  and  assistants,  and 
for  publishing  the  results  of  the  work  accomplished.  In  some  ob- 
servatories they  have  to  solicit  funds  to  publish  the  results  of  their 
work.  Mr.  Lick  did  not  want  any  such  drawback  in  this  instance. 
He  has  given  enough  to  carry  it  on  properly  in  every  respect.  His 
gifts  have  excited  unbounded  admiration  among  the  physicists  and 
astronomers  in  the  East. 

The  President  also  stated  that  Mr.  Mumford,  of  the  Telegraph 
Company,  had  shown  him  an  instrument  for  the  transmission  of 
musical  sounds  along  a  telegraph  wire.  He  himself  heard  distinct 
musical  sounds  sent  800  miles.  He  has  asked  Mr.  Mumford  to  ex- 
tend a  wire  to  the  Academy's  building,  so  as  to  show  the  members 
this  remarkable  invention.  A  detailed  description  of  the  instrument 
could  not  be  given  until  patents  were  obtained. 

Professor  Edward  S.  Morse  was  introduced  by  the  President,  and 
congratulated  the  members  on  the  prosperity  of  the  Academy, 
comparing  it  with  respect  to  means  to  similar  societies  in  the  East- 
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era  States.  Professor  Morse,  in  speaking  of  the  earlier  efforts  of 
our  Academy,  said :  ^^  In  the  East  we  are  familiar  with  your  publi- 
cations ;  I  wish  to  tell  you  that  when  the  first  ^  proceedings '  came 
along,  we  were  somewhat  amazed,  and  thought  that  some  young 
men  were  starting  it,  and  the  Society  would  only  last  a  year  or  so. 
From  year  to  year  you  kept  on,  and  we  saw  that  the  papers  you 
published  showed  reasonable  research.  We  saw  that  you  did  not 
decay  and  were  getting  on ;  but  we  never  dreamed  that  you  would 
get  an  amount  of  money  more  than  that  all  of  our  Eastern  Socie- 
ties put  together." 

He  then  spoke  of  the  different  scientific  societies  in  the  Eastern 
States  and  their  pecuniary  resources,  enumerating  the  sums  of 
money  given  to  the  prominent  ones,  and  ssdd :  ^^  Add  all  tiiese 
sums  together,  and  the  sum  given  to  the  Academy  of  Sciences  by 
Mr.  Lick  exceeds  all  the  endowments  of  the  natural  history  socie- 
ties in  the  Eastern  States.  The  California  Academy  now  starts 
with  a  sum  equal  to  all.  Mr.  Lick  has  gone  ahead  of  Peabody, 
as  far  as  science  is  concerned,  for  Mr.  Peabody  endowed  educa- 
tional  institutions  liberally,  but  gave  only  about  $300,000  to  purely 
scientific  societies.  The  position  occupied  on  the  globe  by  the 
California  Academy  is  a  fine  one,  as  it  is  the  only  endowed  society 
on  the  Pacific  Ocean.  It  has  plenty  of  money  and  a  large  area 
for  investigation." 

Professor  Morse  in  the  course  of  his  remarks  said:  '^  Science 
has  changed  a  great  deal  in  the  last  ten  years.  Our  old  proceed- 
ings of  societies  were  merely  technical ;  now  they  are  broader. 
As  your  President  said  in  his  last  report,  *  There  is  no  money  in 
this  country  for  individual  pursuits.'  In  Europe  this  is  done,  but 
not  here.  There  large  sums  are  appropriated  to  assist  Professor 
Blank  in  his  investigations.  In  this  country  our  naturalists  are 
poor.  So  in  a  society  they  must  label  specimens,  and  do  miscella- 
neous work,  and  get  no  time  for  investigation.  The  primary  object 
of  your  Society  is  to  furnish  original  investigators.  Now  you  have 
ample  funds  to  employ  specialists,  and  you  must  impress  upon  them 
that  they  must  give  the  results  of  their  investigations  to  you.  Do 
not  let  them  be  too  practical.  Do  not  let  the  bread-and-butter  idea 
preponderate.  There  are  other  things  for  men  to  do  beside  to  eat 
and  drink  and  make  money." 
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The  President  announced  the  death  of  M.  Adolphe  J.  L.  Que- 
telet,  an  honorary  member  of  the  Academy,  and  also  the  death 
of  Leander  Bansom,  a  resident  member.  In  speakmg  of  the  lat- 
ter, he  said :  ^^Col.  Leander  Ransom's  name  appears  on  the  records  at 
the  secondmeeting  after  the  organization  of  the  Academy  of  Sciences, 
April  11th,  1853,  and  from  that  time  onward  he  took  an  actiye 
part  in  the  work  of  the  Academy.  On  January  5th,  1854,  he  was 
elected  Second  Vice  President;  on  January  7th,  1856,  elected 
President,  and  continued  to  preside  as  first  officer  until  January, 
1867— eleven  years. 

"  His  scientific  papers  were  few,  yet  his  labors  in  the  cause  of 
science  and  his  warm  sympathy  and  support  of  those  more  actiyely 
engaged  in  natural  history  studies,  call  forth  our  admiration,  more 
especially  when  we  consider  that  in  those  early  days  of  gold-seek- 
ing and  local  excitements  of  one  kind  and  another,  came  the  cares 
of  settling  a  family  in  an  unbuilt  city ;  and  when  we  find  him 
regularly  and  punctually  attending  the  weekly  meetings  of  the 
Academy  for  so  many  years,  we  can  but  poorly  award  him  the 
meed  of  praise.  We  might  go  on  in  words  to  extol  his  genial- 
ily,  gentleness,  and  liberality,  yet  we  leave  the  records  of  the 
Academy,  the  objects  he  presented  to  the  museum,  and  books  he 
contributed  to  the  library,  to  be  a  constant  memorial  of  his  worth 
to  our  institution." 


Regular  Meeting,  July  6th,  1874. 
President  in  the  Ohair. 

Forty-five  members  present. 

The  following  resident  members  were  elected :  William  B.  May 
and  0.  H.  Wakelee. 

Donations  to  the  Museum :  Ore  from  the  Little  Giant  mine,  San 
Juan,  Colorado*  The  dark  line  in  the  specimens  is  said  to  yield 
$20,000  per  ton.^  Also,  specimens  of  argentiferous  galena,  and  of 
silver  associated  with  heavy  spar.     T.  J.  Butler,  of  Redding,  pre 
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sented  a  ^specimen  of  kaolin  (f}  from  the  banks  of  Pitt  River, 
Shasta  County ;  a  piece  of  lava  from  Siskiyou  County.  Also, 
specimens  of  copper,  coal,  and  iron,  from  Shasta  County.  W.  G.  W. 
Harford  presented  a  pair  of  slippers  such  as  are  Used  by  fishermen 
on  the  Japanese  island  of  Strick.  Henry  Edwards  presented  twenty- 
six  specimens  of  Crustacea,  two  of  them  from  Canton,  China ;  three 
chrysalis  cases  (  Oiketicus)  from  Mazatlan  ;  one  specimen  of  Echini 
odermSj  Vancouver  Island,  three  from  Mazatlan,  and  one  from 
Panama  ;  seven  specimens  (six  species)  Ophiemidae  (?)  Mazatlan; 
Ghrffonia  and  corallines  from  Mazatlan ;  two  nests  of  tarantula 
with  the  spiders  from  Calaveras  County ;  Ten  species  of  Cirrhi- 
pedes  from  various  localities.  Dr.  Kellogg  presented  specimen  of 
Amorpha, 

The  President  donated  a  series  of  photographs  (25)  of  the 
hieroglyphic  inscriptions  on  the  blocks  found  on  Easter  Island. 
A  letter  was  read  on  the  subject  of  these  hieroglyplucs  from  Mr. 
Crofia  as  follows : 

Papbbtb,  Tahiti,  April  30th,  1874. 

Deab  Sir  :  Your  very  complimentary  letter,  of  February  4th,  was  received 
l^  me  at  a  moment  when  I  was  prostrated  by  a  severe  illness ;  but  I  availed  my- 
sdf  of  the  first  hours  of  convalescence,  con  amore^  to  attend  to  yoar  very  nata- 
ral,  and  indeed,  somewhat  anticipated  requests.  Being  informed  by  Monseigneor 
Axieri  that  it  woald  be  impossible  for  him  to  let  yon  have  one  of  the  blocks,  I 
have  spared  no  exertions  to  obtain  for  you  two  good  sets  of  photographs  of  all 
of  them,  in  accordance  with  your  desire. 

The  Bishop,  owing  in  part  to  his  desire  to  ameliorate  your  disappointment*  in 
not  being  able  to  see  and  handle  one  of  the  coveted  articles,  and  partly  owing  to  his 
own  innate  good  nature,  has  done  all  he  could  to  assist  me,  lending  me  the  blocks 
(some  of  them  twice  over)  to  be  taken  to  the  photographer,  and  also  loaning  me 
the  manuscript  chart  of  Easter  Island,  and  a  lithographic  view  of  some  of  the 
statues,  (or  rather  *'  busts  *')  together  with  other  assistance. 

Mr.  De  Greno,  a  Swede,  now  residing  in  Papeete,  who  was  passenger  in  a 
ship  which  was  sunk  at  Easter  Island,  having  been  run  in  there  in  a  sinking 
condition,  and  who  was  obliged  to  stay  there  some  months  until  taken  off  by  a 
brig  calling  there  on  her  way  here  from  Valparaiso,  and  who  takes  an  interest 
in  everything  referring  to  that  island,  has  kindly  lent  me  part  of  a  Harper's 
Wtddy  of  April  26th,  1873,  from  which  I  have  had  photographed  a  portion  of 
an  engraving  of  a  scene  in  Easter  Island.  I  should  advise  you  to  obtain  a  copy 
of  the  said  Weekly,  and  see  the  whole  picture,  and  read  the  account  accompany- 
ing it.  I  have  submitted  it  to  the  examination  of  a  number  of  Easter  Island 
natives,  and  they  inform  me  that  it  is  a  very  true  representation  of  the  actual 
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state  of  things,  both  with  reference  to  the  ^  statnes,'*  and  to  the  dress,  dances, 
and  appearance  of  their  people  at  home.  Mr.  De  Greno  also  substantiates 
their  stateooient. 

I  have  nambered  and  otherwise  classified  the  *'  photos,"  (ordering  the  photo- 
gprapher  to  preserve  the  margins  for  that  purpose)  so  that  I  think  yon  will  be 
enabled,  from  the  directions  written  by  me  on  Uiem  and  in  the  letter  accompany- 
ing them,  to  arrange  them  properly.  One  of  the  blocks  is  more  than  a  yard 
long,  and  I  was  obliged  to  have  the  **  photo  "  taken  in  six  sectiona— three  on 
each  side— in  order  to  have  the  characters  sufficiently  large  and  distinct  to  ena- 
ble you  to  read  them. 

llie  blocks  are  of  different  sizes  and  shapes.  I  will  explain  why  they  are  so. 
Many  long  ages  ago,  (according  to  the  account  the  natives  of  Easter  Island, 
now  living  in  Tahiti,  give  me)  the  population  of  that  island  had  grown  to  be 
very  great,  numbering  some  thousands ;  and  as  the  island  is  small,  being  only 
about  twenty  miles  long,  they  found  it  was  necessary,  on  account  of  having  to 
depend  entirely  on  their  own  resources,  to  cultivate  every  spot  of  land  that  was 
capable  of  cultivation.  For  this  reason  they  destroyed  all  the  trees,  and  plant- 
ed sweet  potatoes,  yams,  etc.,  where  thote  trees  had  g^own.  From  that  time  to 
this,  they  have  never  had  a  tree  more  than  say  two  indies  in  thickness,  and  that 
of  a  soft,  quick-growing  kind,  which  they  were  obliged  to  use  before  its  wood 
had  time  to  harden.  Owing  to  this  circumstance,  after  they  had  consumed 
all  the  wood  from  their  ancient  forests,  they  were  obliged  to  pick  up  the  drift- 
wood cast  on  their  shores  by  the  ocean,  and  collect,  from  whatever  other  scarce 
they  could,  any  kind  of  hard  wood  they  could  procure  in  order  to  record  what- 
ever they  wished  to  record.  This  accounts  for  the  varieties  of  wood,  the  singu- 
lar shapes,  and  the  variable  thickness  of  the  blocks. 

These  records  or  blocks,  they  say,  were  extremely  numerous  in  former  times ; 
but  a  great  many  were  destroyed  during  their  frequent  wars,  when  each  party 
would,  in  their  anger,  injure  the  valuables  of  the  opposing  party.  Some  of  the 
natives,  however,  have  told  me,  with  what  truth  I  know  not,  (for  the  natives  of 
all  these  islands  cannot  be  depended  upon  for  the  truth)  that  soon  after  the  Catho- 
lic missions  were  established  on  their  island,  the  missionaries  persuaded  many  of 
their  people  to  consume  by  fire  all  the  blocks  in  their  possession,  stating  to  them 
that  they  were  but  heathen  records,  and  that  the  possession  of  them  would  have 
a  tendency  to  attach  them  to  their  heathenism,  and  prevent  their  thorough  con- 
version to  the  new  religion,  and  the  consequent  saving  of  their  souls.  Others  of 
the  natives  deny  this  statement  altogether,  and  are  very  strenuous  in  saying  that 
it  is  false.  I  may  here  mention  that  the  latter  are  Catholics,  and  are  living 
with  the  Bishop.  Their  statements  should  be  taken  with  some  allowance. 
Those  who  make  the  charge,  on  the  other  hand,  are  employed  by  Mr.  Brander,  a 
merchant  and  planter  here,  and  are  not  subject  to  the  control  of  the  Catholics. 

Mr.  De  Greno,  the  Swede  before  spoken  of,  tells  me  that  when  he  first  landed 
on  the  island,  the  natives  showed  him  and  his  friends  quite  a  number  of  the  rec- 
ords, and  they  seemed  to  attach  a  great  value  to  them ;  for  some  three  or  four 
months  after,  when  he  was  about  leaving,  and  desired  to  take  one  or  more  of 
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them  away  with  him,  he  fonnd  it  impossible  to  get  one  by  any  means,  and,  in- 
deed, many  of  the  natives  denied  having  any.  The  captain  of  the  sunken  ship, 
however,  managed  to  get  two  or  three  of  them,  which  he  has  taken  to  Europe. 

Mr.  Calligan,  mate  of  an  American  vessel  from  yonr  port,  which  vessel  was 
lately  wrecked  on  Easter  Island,  where  he  and  his  friends  bnilt  a  boat  from  the 
remains  of  the  wreck,  and  came  down  in  it  to  Tahiti,  (and  who  now  commands 
a  small  schooner  sailing  among  the  islands  here)  also  managed  to  get  one  of  the 
blocks,  which,  he  has  told  me,  (he  is  absent  jast  at  the  present  writing)  he  has 
sent  to  his  wife,  somewhere  in  California,  I  think.  When  he  returns,  I  will  try 
to  find  out  where,  and  inform  you,  so  that  you  may  have  an  opportunity  to  see 
and  probably  obtain  it,  or  at  least  to  obtain  a  photographic  representation  ot 
its  characters. 

Mr.  Parker,  a  merchant  of  this  place,  informs  me  that  some  three  or  four 
years  ago,  when  nearly  three  hundred  of  the  Easter  Island  natives  were  brought 
to  Tahiti,  (as  laborers  for  a  term  of  years,  which  are  now  expiring)  they  had  a 
number  of  blocks  in  their  possession  which  they  tried  to  sell ;  but  they  charged 
SQch  a  high  price  for  them  that  no  one  bought  them.  He  says  that  they  seemed 
to  think  that  they  were  very  valuable,  but  they  could  not  bring  any  one  else  to 
their  way  of  thinking.  Mr.  Parker  says  that  he  thought  (not  understanding 
their  language)  that  they  were  mere  bits  of  wood  on  which  they  had  tried  their 
skill  at  carving,  and  that  the  characters  were  merely  ornamental,  and  that  he 
did  not  sufficiently  admire  such  ornaments  to  cause  him  to  invest  any  money  in 
it — at  any  rate,  as  much  as  they  demanded.  Had  he  known  that  they  were  por- 
tions of  their  records,  inscribed  in  an  ancient  and  peculiar  language,  he  would 
have  bought  all  he  could  get  at  any  price.  Although  I  was  present  here,  my- 
self, in  Papeete,  at  the  time,  these  blocks  entii-ely  escaped  my  notice,  nor  did 
any  one  give  me  the  slightest  hint  of  their  presence.  Had  I  had  Mr.  Parker's 
opportunity,  it  is  quite  probable  that  I  should  have  laid  this  matter  before  the 
scientific  world  years  ago.  It  is  barely  possible  that  there  may  be  some  of  these 
blocks  now  in  the  possession  of  some  one  in  Tahiti — ^Easter  Island  natives  or 
others ;  and  I  am  making  inquiries  for  the  purpose  of  obtaining,  if  possible,  one 
or  more  of  them  for  you. 

In  reference  to  my  translation  of  the  inscriptions,  I  am  sorry  to  inform  you 
that  I  was  cruelly  disappointed  in  my  interpreter.  On  the  day  on  which  he 
was  brought  to  my  residence  by  his  countryman,  who  had  recommended  him  as 
competent  to  give  me  a  translation  of  the  characters,  I  wrote  down  part  of 
what  he  pretended  to  interpret  for  me,  and  my  hopes  were  raised  to  the  highest 
pitch.  This  day  was  Sunday,  the  only  day  when  he  was  at  leisure  to  attend  to 
such  things.  During  the  following  week  I  had  mislaid  the  manuscripts,  and 
when  he  came  again  on  the  succeeding  Sunday,  I  thought  it  best  to  begin  anew 
with  the  translation,  and  I  proceeded  to  again  write  down  his  interpretation, 
both  in  his  own  dialect  and  in  the  Tahitian  dialect  of  the  Malay  language.  As 
I  proceeded,  however,  it  struck  me  that  the  second  translation  of  the  same  char- 
acters differed  materially  from  the  first  This  thought  kept  growing  upon  me 
more  and  more  as  I  advanced,  until  at  last  I  became  convinced  that  he  was  de- 
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oeivin^  me,  and  that  he  did  not  or  coald  not  traly  interpret  the  characters.  I 
coDcloded,  however,  not  to  be  too  hasty  in  the  matter ;  and  so  I  gently  told  him 
to  go  away  for  the  present,  and  to  come  back  again  on  the  following  Sanday. 
He  did  not  come  again  on  that  day,  and  not  until  the  next  Sonday.  In  the 
meantime,  however,  I  had  found  the  first  manuscript,  and  having  compared  it 
with  the  second,!  found  that  they  difiered  very  greatly.  When  he  finally  <!ame 
again,  I  requested  him  to  again  go  over  his  former  translation,  so  that  I  might 
correct  the  errors  and  omissions  in  my  manuscript  He  did  so,  and  I  found  that 
his  third  pretended  interpretation  again  difiered  Arom  either  of  his  former  trans- 
lations. I  then  called  his  attention  to  these  facts-^told  him  that  it  was  impos- 
sible that  the  same  characters  should  have  three  different  meanings  on  three  dif- 
ferent Sundays ;  that  he  knew  nothing,  probably,  of  the  meaning  of  the  charac- 
ters ;  that  he  was  trying  to  deceive  me,  and  that  he  had  better  leave.    He  feft 

The  Bishop  has  also  been  trying  his  hand  in  translating  the  inscriptions.  He 
showed  me  a  manuscript  book  of  considerable  thickness,  which  he  thought  con- 
tained an  interpretation  of  most  of  the  characters  on  the  ''  photos  *'  marked 
Nos.  5  and  6  on  our  list,  being  the  two  sides  of  one  of  the  blocks.  In  this  work 
he  says  he  was  assisted  by  one  of  his  own  people,  (a  native  of  Easter  Island  now 
in  the  employ  of  the  Mission)  who  acted  as  interpreter.  I  advised  him  to  sub- 
ject him  to  a  similar  test  to  that  to  which  I  had  subjected  mine,  when  I  fear  he 
will  be  undeceived  as  I  was.  He  promised  to  do  so  when  opportunity  oc- 
curred. 

Mr.  De  Greno  informs  me  that  when  he  was  on  Easter  Island  he  saw  two  very 
old,  decrepit  natives,  whom  he  was  told  were  taught,  in  their  early  youth,  to 
read  and  inscribe  the  records,  and  thought  that  it  was  quite  probable  that  they 
could  do  so. 

In  regard  to  the  great  stature  which  you  say  in  your  letter  is  mentioned  by 
Boggewein,  I  have  noticed  that  their  stature  was  rather  small  than  great — sel- 
dom exceeding  six  feet,  and  rarely  attaining  that.  I  made  inquiries  of  them  as 
to  the  probable  cause  of  this  difierence  between  the  stature  of  their  ancestors 
and  their  present  height.  They  stated,  in  answer,  that  some  twelve  years  ago 
their  island  was  visited  by  a  number  of  Peruvian  vessels,  as  many  as  nine  at 
one  time.  These  vessels  sent  a  part  of  their  crews  on  shore,  armed,  and  then 
the  vessels  surrounded  their  island,  firing  on  them  with  cannon,  while  the  boats' 
crews,  combined,  were  driving  and  firing  upon  them  with  muskets.  In  this 
manner  a  number  of  them  were  killed,  for  they  had  no  firearms,  and  were  too 
timid  to  make  close  work  of  it.  The  consequence  was,  they  were  obliged  to  sur. 
render,  and  after  being  all  collected  in  one  place,  their  pitiless  conquerors  pro- 
ceeded to  select  all  the  largest  and  most  powerful  men,  and  after  securely  put- 
ting them  in  irons,  took  them  on  board  the  vessels  and  carried  them  off  into 
slavery,  to  carry  heavy  sacks  of  guano  on  the  Chincha  Islands.  They  have 
some  boySy  however,  growing  up,  and  who  promise  to  make  large  men.  I 
have  had  one  of  them  photographed  for  you  (No.  17)  by  himself,  and  again  in 
the  groups,  (Nos.  10  and  II)  where  he  is  the  central  figure,  being  already  taller 
than  the  fall-grown  men  beside  him. 
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Yon  ask,  also,  for  photographs  of  the  scenery  of  Easter  Island.  I  have  no 
means  by  which  I  could  obtain  a  photographic  view  of  that  kind.  Bat  after 
somewhat  lengthy  conversations  with  the  natives,  Mr.  De  Greno,  and  others  on 
that  subject,!  think  I  can  give  yon  a  pen-picture  of  some  of  the  scenery.  Fancy 
an  island  which  raises  smoothly  from  the  principal  portion  of  the  shore  to 
hills  of  moderate  height,  divested  for  the  most  part  of  rocks  and  roughnesses. 
In  three  parts  of  the  island  are  extinct  volcanoes,  as  laid  down  in  the  chart. 
Their  craters,  however,  have  been  rounded  down  by  time  and  the  "  elements," 
and  the  whole  appearance  of  the  island  indicates  great  age,  much  older  than  Ta- 
hiti and  its  surrounding  islands.  There  is  not  a  tree  or  bush  to  be  seen  on  the 
island,  except  some  few  that  have  been  planted  near  the  residence  of  Mr.  Dutron- 
Bomier,  a  French  sea-captain  now  residing  on  the  island,  and  who  is  connected 
with  Mr.  John  Brander,  of  this  place,  in  sheep  and  cattle-raising  there. 

In  reference  to  your  question,  **  How  do  the  natives  of  Easter  Island  obtain 
fire?"  I  have  to  answer  that  they  cannot  tell.  Their  forefathers,  like  the  an- 
cient Romans,  had  their  "  vestal "  fires,  preserved  from  ancient  times ;  but  the 
"  Vested  Virgins "  of  Easter  Island  were  gray-headed  and  gray-bearded  old 
heathen  priests.  It  was  a  part  of  their  duty,  sacredly  attended  to,  to  guard  the 
eternal  fire,  which  was  neutral,  together  with  its  guardians,  in  all  wars.  From 
this  sacred  fire  the  whole  community — at  one  time  a  large  one — could  obtain  that 
useful  '*  element "  from  time  to  time,  as  they  needed  it,  for  culinary  and  other 
purposes.  This  custom  is  still  kept  up  by  a  portion  of  the  community,  while 
another  portion  rely  on  the  matches  of  Mr.  Dutron-Bomier  for  their  supply. 
Another  portion  of  the  community  have  learned  from  Gambler  Islanders  (who 
were  sent  there  by  the  Catholics,  to  assist  the  priests)  how  to  make  fire :  not  by 
rubbing  two  sticks  together,  as  you  ask  in  your  letter,  but  by  rubbing  the  point 
of  one  stick  on  the  side  of  the  other,  until  it  makes  a  hot  groove  and  eventually 
fire — a  work  generally  of  from  five  to  ten  minutes.  In  order  to  illustrate  this, 
I  have  had  a  photograph  taken  for  you,  showing  you  the  natives  in  the  very  act 
of  producing  fire,  and  have  also  sent  you  the  identical  sticks  used  on  that  occa- 
sion. You  will  notice  that  the  wood  is  of  a  soft  and  spongy  nature.  It  grows 
abundantly  on  these  islands,  and  is  a  variety  known  as  the  Hibiscus  tiliacusj 
and  called  by  the  natives  '*  Purau  "  and  "  Fau"  pronounced  **  Purow  "  and 
"  Fow"  "  ow  "  being  sounded  as  in  the  word  "  how,*'  You  can,  if  you  wish, 
obtain  large  quantities  of  it,  by  going  on  board  the  vessels  carrying  oranges 
from  these  islands  to  San  Francisco ;  the  orange  crates  are  mostly  made  of  it. 
And  you  could  also  get  one  of  the  Tabitian  or  other  islanders,  sailors  on  board 
of  such  vessels,  to  make  fire  for  you  by  the  aid  of  these  sticks,  and  thus  practi- 
cally or  ocularly  answer  your  own  question,  as  they  are  all  experienced  in  the  art. 

As  to  the  cord  of  human  hair,  it  is  no  doubt  of  very  modern  origin,  and  there- 
fore of  no  value  in  investigating  the  age  of  the  inscriptions  or  the  origin  of  the 
language.  I  have,  therefore,  not  sent  you  any  of  it.  The  natives  of  the  islands 
are  all  the  time  making  it,  and  it  is  of  no  value  in  reference  to  matters  of 
antiquity. 

I  spoke  to  the  natives  about  the  white  men  seen  by  Roggewein.    They  state 
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that  some  of  their  people  are  very  light-colored  when  they  are  not  much  exposed 
to  the  san's  rays.  And  it  may  have  been  much  more  so  formerly,  and  the  lighter 
portion  may  have  been  readily  mistaken  for  white  men ;  for  they  were  quite  as 
light  as  some  white  sailors  who  are  much  exposed  to  the  snn. 

Mr.  Galligan,  before  spoken  of  in  this  letter,  informs  me  that  daring  his 
forced  stay  on  Easter  Island  he  kept  a  jonrnal,  noting  down  things  which  came 
nnder  his  observation,  and  that  he  has  sent  it  to  his  friend,  Mr.  MacCrdlish,  of 
the  San  Francisco  Alta  Calif  omioy  who  will  doubtless  pablish  extracte  from  it 
YoQ  will  thereby,  perhaps,  be  able  to  learn  much  aboat  the  island,  written  upon 
the  spot,  with  all  the  freshness  of  narrative  that  osnally  accompanies  articles  so 
written. 

Mr.  Viand's  work,  though  in  French,  will  also  be  interesting,  being,  like  Mr. 
Galligan's,  so  very  modern,  and  written  upon  the  spot  You  will  find  it  noUoed 
in  Harper's  Weekly  of  April  26th,  1873,  before  mentioned  in  this  letter. 

I  am  very  anxious  to  see  whether  the  characters  on  the  blocks  agree  with  those 
on  the  sculptures  on  the  island  of  Java  and  other  Ea&t  Indian  islands  on  the 
coast.  If  you  have  now,  or  can  get  a  chance  to  see,  a  work  on  East  Indian 
sculptures,  please  consult  it  and  inform  me  of  the  result 

Yours  in  haste, 

THOMAS  OBOPT. 
Pbofbssor  Gbobgb  Davidson, 

President  California  Academy  of  Sciences,  San  Francisco. 

Papebte,  Tahiti,  April  30th,  1874. 
President  Galifobnia  Aoademt  of  Sciences. 

Dear  Sir:  Yours  of  the  4th  ult,  requesting  me  to  procure  for  you  photo- 
graphs of  all  the  blocks  of  characters  in  the  possession  of  the  Mission  here,  and 
also  the  scenery,  monuments,  people,  etc.,  of  Easter  Island,  was  duly  received  by 
me,  and  I  hasten  to  comply  with  your  requests.  Accompanying  this  letter 
you  will  receive  52  photographs  in  duplicate,  as  follows :  Nos.  1  and  2  back 
each  other ;  Nos.  3  A,  3  B,  and  3  C,  and  Nos.  4  A,  4  B,  and  4  0,  also  back 
each  other ;  the  block  from  which  they  were  taken  is  over  a  yard  long,  and  I 
was  obliged  to  have  it  taken  in  six  sections,  three  on  each  side,  in  order  that 
the  characters  should  be  large  enough  to  enable  you  to  see  them  distinctly. 
Nos.  5  and  6  back  each  other — that  is,  the  one  was  taken  from  one  side  of  the 
block,  and  the  other  from  the  other.  No.  7  is  taken  from  a  lithograph  in 
possession  of  the  Bishop.  No.  8  is  taken  from  a  manuscript  chart  of  Easter 
Island,  also  in  the  possession  of  the  Bishop.  This  chart  was  made  by  the 
officers  of  the  Chilian  corvette  O'Higgin  in  1870,  as  stated  on  the  chart ;  the 
names  having  been  corrected  by  the  Bishop  personally,  from  information  derived 
from  the  islanders  themselves  now  in  his  employ  here.  No.  9  was  taken  from 
part  of  an  engraving  contained  in  Harper's  Weekly  of  April  26th,  1873,  which 
please  see,  as  it  is  interesting  and  truthful ;  it  and  the  lithogpraph  were  taken 
by  Lieutenant  Yiaud,  of  the  French  frigate  La  Flore,  Admiral  de  Lapelin,  on 
the  occasion  of  said  Admiral's  conveying  away  one  of  the  busts  from  Easter 
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Island,  and  which  he  brought  here,  afterwards  took  to  France.  I  called 
him  Admiral  Bouss^o,  in  mistake,  in  my  first  letter  to  the  CaliforDia  Academy 
of  Sciences.  No.  10  and  No.  11  are  two  groups  of  natives  of  Easter  Island, 
differently  taken,  on  account  of  the  imperfection  of  the  camera  used,  which  was 
a  French  instrament.  The  photographer  is  about  to  receive  an  American 
camera  from  California,  when  he  hopes  to  take  the  large  photographs  in  a  bet- 
ter manner.  Nos.  12  are  two  different  photographs  of  the  natives  in  the  act 
of  making  fire,  taken  just  at  the  moment  of  producing  fire.  One  of  them 
holds  his  hat  to  prevent  the  wind  from  cooling  the  groove  and  blowing  away 
the  fine  wood  dust  which  is  produced  by  the  rubbing,  and  which  forms 
the  tinder ;  another  holds  the  stick  rubbed,  to  prevent  its  being  disarranged, 
and  the  third  has  just  finished  the  rubbing.  Nos.  13  and  14  back  each 
other,  and  are  similar  to  those  in  the  archives  of  the  Academy.  Nos.  15, 
16, 17, 18, 19,  and  20,  are  portraits  of  Easter  Island  natives  as  they  now  dress, 
in  the  employ  of  the  mission  here.  Nos.  21  and  22  back  each  other.  No.  23 
is  a  photograph  taken  at  the  request  of  the  Bishop,  some  time  since.  I  have 
procurejl  two  copies  to  send  to  you,  because  it  is  interesting.  The  gray-bearded 
priest  in  the  center  is  one  of  two  priests  who  were  formerly  on  Easter  Island, 
and  who  are  accused  by  a  portion  of  the  islanders  of  causing  that  act  of  van- 
dalism, the  destruction  of  a  great  many  of  the  records.  On  each  side  of  him  stand 
the  two  husbands  of  the  two  women,  and  the  fathers  of  the  two  small  children, 
whose  mothers  hold  them  in  their  arms.  I  have  had  the  portraits  of  the  two 
women  taken  larger,  (Nos.  19  and  20)  so  that  you  can  better  see  their  features, 
and  also  the  husband  of  one  of  them,  (No.  19)  who  is  No.  16,  in  order  that  you 
may  see  his  features.  The  other  one  refused  to  be  taken.  In  No.  23  you  also 
may  see,  in  the  hands  of  another  priest,  one  of  the  blocks  from  which  I  have 
had  two  of  the  photographs  taken.  You  may  also  see  in  the  hands  and  on  the 
persons  of  different  natives,  some  of  the  idols,  paddles,  and  implements  used  by 
the  heathen  priests  in  their  worship. 

Both  the  Bishop  and  myself  would  be  extremely  pleased  if  you  would  send  us  a 
copy  of  the  Proceedings  of  the  California  Academy  of  Sciences,  containing  my 
letters  on  this  affair,  to  be  preserved  as  a  souvenir  of  passing  events,  and  as  con- 
taining in  a  printed  form  the  information  which  I  and  others  have  collectefd. 

Mr.  C.  B.  Hoare,  the  photographer  here,  wishes  me  to  state  that  he  will  pre- 
serve the  negatives  from  which  all  these  photographs  have  been  taken,  and  if 
you  or  any  of  your  friends  wish  any  more,  he  will  be  able  to  furnish  them  at  a 
much  lower  price  than  he  is  obliged  to  charge  for  these. 

1  have  presented  to  the  Bishop,  in  your  name,  a  copy  of  each  of  the  photo- 
graphs, as  some  compensation  to  him  for  his  kindness  and  trouble.  I  feel  cer- 
tain that  I  shall  receive  your  approbation  for  so  doing. 

I  have  retained  a  copy  of  each  of  the  photographs,  numbered  and  marked 
precisely  like  yours,  so  that  if  you  need  any  more  explanations,  or  wish  to  order 
any  one  or  more  of  them,  you  need  but  state  its  number,  when  I  will  look  at 
mine,  and  understand  you  perfectly. 

Pboc.  Cal.  Aoai>.  Soi.,  Vol.  V.— 21.  D»o»mbk«,  1874. 
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My  charge  for  my  services  is  nothing.  The  photographer's  bill  amounts  to 
seventy-five  dollars,  ($15)  he  tells  me,  which  you  will  please  pay  to  A.  Craw- 
ford &  Co.,  as  you  suggested.  Yours,  etc., 

THOMAS  CROFT. 

Mr.  F.  Gruber  presented  the  following  specimens  of  birds 
staffed :  Swallow  Fruit-eater,  ( Procnias  ventralis )  male  and 
female.  Long-billed  Marsh  Wren,  (Cistothorus  pdlustria).  Song 
Thrush  of  Europe  (^Tardus  musicam).  House  Sparrow  of  Europe 
{Passer  domesticua).  European  Jay,  (^Corvus  glandarius). 
Green  Paroquet,  ( Psitacula  passerina )  from  South  America. 
Crimson  Tanager,  {Ramphocilis  brasilica).  Black  cap  Titmouse, 
(Parus  ater).  Four  species  of  Brazilian  humming  birds ;  Baj- 
breasted  Warbler  from  Pennsylvania ;  Black-banded  Tanager  from 
Central  America ;  Toucan,  from  the  Islands  of  New  Guinea; 
Australian  Bee-eater ;  Black-banded  Troupiale ;  Oregon  l?hrush. 
Several  other  specimens  of  bird  skins  were  also  presented  by  Mr. 
Gruber. 

Donations  to  the  Library :  Astronomical  Register,  No.  138.  Annals  and 
Magazine  of  Natural  History,  Vol.  XIII,  No.  78.  Monatsbericht  der  Kooig- 
licht  Prenssischen  Akademie  der  Wissenschaften  zu  Berlin,  Marz.  1874.  An- 
nals der  Pbysik  und  Ghemie,  No.  3,  1874.  Proceedings  of  the  American 
Academy  of  Arts  and  Sciences,  Vol.  IX.  Instructions  for  observing  the 
Transit  of  Venus,  Dec.  8  and  9,  1874,  (from  the  Naval  Observatory).  The 
Journal  of  Botany,  No.  138,  London.  Nature,  No.  239,  Vol.  X,  May,  1874. 
Verhandlungen  der  Gesellschaft  Erdkunde  zu  Berlin,  No.  4^  1874.  Entomo- 
logical Contribution,  No,  3,  by  J.  A.  Lintner,  1872.  Gal.  Horticulturist,  No. 
6.  Report  of  Board  of  Officers  on  the  Gatling  Gun^  Washington,  D.  G.,  1874. 
Observations  on  the  genus  Uuio,  Vol.  XIII,  Philadelphia,  presented  by  Dr.  Isaac 
Lea.  (Geographical  and  Geological  Surveys  west  of  the  Mississippi,  Washing- 
ton, May,  1874.  Engineering  and  Mining  Journal,  May  and  Jun^,  1874. 
Catalogue  of  Birds  ascertained  to  occur  in  Illinois,  by  Bobert  Bidgway,  1874. 
Birds  of  Colorado,  by  Bobt.  Bidgway.  Mittbeilungen  der  Dentschen  Gesell- 
schaft  fiir  Natur  und  Volkerkundi  ost&siens  Herausgegeben  von  den  Vorstandt 
Yokohama,  Jan.,  1874.  Overland  Monthly,  Vol.  XIII,  No.  1.  Proceedings 
of  the  Academy  of  Natural  Sciences  of  Philadelphia.  Geological  Survey  of 
Hok  Kaido.  Popular  Science  Monthly,  No.  27.  Descriptions  of  New  North 
American  Phalaenidae  and  Phyllopoda,  by  A.  S.  Packard,  Jr.  "On  the 
Transformations  of  the  common  House  Fly,  with  notes  on  allied  forms,"  by  A. 
S.  Packard,  Jr.  Seventh  Annual  Beport  of  the  Provost  to  the  Trustees  of 
the  Peabody  Institute,  Baltimore,  1874.  Prof.  Davidson  presented  *' Field 
C^alogue  of  983  stars,"  by  Geo.  Davidson.  Also,  Beport  of  B.  A.  Gh>uld,  of 
the  Argentine  National  Observatory,  Cordova,  Jan.  31st. 
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The  President  communicated  the  results  of  some  observations  on 
the  comet,  with  respect  to  its  exact  position,  stating  that  he  had 
made  observations  for  its  position  on  the  28th  of  June  and  2d  of 
July.  The  approximate  position  on  the  latter  date  was.  Right  As- 
cension, 7  h.  38i  m.  and  63°  59'  north  declination. 

Pacific  Coast  Lepidoptera,  "No.  6— On  the  Earlier  Stages  of  some 
Species  of  Diurnal  Lepidoptera. 

BT   HBNR7  EDWARDS. 

Since  the  publicatioD  of  my  last  paper  on  this  most  interesting  branch  of  en- 
tomological research,  I  have  been  fortunate  enoagh  to  make  myself  acqaainted 
with  the  earlier  stages  of  some  of  our  butterflies,  previously  unknown  to  me,  and 
have,  in  addition,  received  from  friends  some  MS.  notes  on  other  species;  while 
from  various  publications  I  have  gleaned  a  few  particulars  concerning  others 
The  whole  of  this  information  I  have  endeavored  to  place  in  a  concise  form  before 
the  student,  and  I  believe  that  the  present  and  previous  articles  will  be  found  to 
contain  all  the  knowledge  we  possess  concerning  the  earlier  stages  of  our  diurnal 
Lepidoptera.  It  will  readily  be  seen  how  small  is  its  amount,  and  how  grand  a  field 
for  observation  is  still  open  to  those  who  desire  to  pursue  so  interesting  an  inquiry. 
To  those  living  in  the  country  a  more  agreeable  and  fascinating  amusement  can- 
not well  be  conceived,  than  the  watching  and  rearing  the  larvae  of  insects ;  and  a 
very  little  practice  in  the  matter  will  serve  to  increase  its  charm,  while  it  will 
make  the  task  more  easy,  and,  at  the  same  time,  render  almost  incalculable  ben- 
efit to  those  scientific  observers  who,  living  in  cities,  have  not  the  time  and  op- 
portunity at  their  command  to  devote  to  this  branch  of  study. 

As  previously  stated,  I  shall  be  happy  to  afibrd  any  information  in  my  power, 
and  will  at  all  times  gladly  award  to  any  who  may  assist  me,  all  the  credit  due 
to  their  discoveries. 

PapUio  Daunus, 

Chrysalis.  GTeneral  shape  the  same  as  Rutulus  and  Eurymedon^  but  a  little 
shorter  and  stouter  proportionately,  and  considerably  darker  in  color,  which  is 
dark  greenish-drab,  with  the  dorsal  region  broadly  and  d  istinctly  shaded  with  black. 
The  mesonotal  process  is  very  rough,  and  the  antennal  cases  decidedly  black. 
The  wing  cases  are  streaked  with  blackish-brown.  The  head  is  marked  with  a 
broad,  fawn-colored  patch,  and  a  streak  of  the  same  color  is  along  each  side  of 
the  abdomen,  indicating  the  pale  yellow  stripes  on  each  side  of  the  body  of  the 
imago. 

Length,  1.60  inch. 

I  regret  to  be  able  to  add  little  with  reference  to  the  larval  state  of  this  beau- 
tiful insect.  I  am  informed  by  Mr.  W.  T.  Eaves,  of  Virginia  City,  (to  whom  I  am 
indebted  for  a  number  of  specimens  of  the  chrysalis)  that  the  caterpillar  is  dull 
green,  with  isome  yellowish  stripes,  and  that  it  feeds  upon  a  species  of  wild 
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cherry,  common  in  Nevada.  Those  found  by  Mr.  Eaves  changed  to  chrysalis 
late  in  April,  and  from  ten  specimens  presented  to  me,  I  was  fortunate  enough 
to  raise  six  males  and  four  females,  all  in  perfect  condition.  They  emerged  from 
the  27th  of  May  to  the  8th  of  June. 

Pieris  protodice. 

Larva.  *' Average  length  when  full  grown,  1.15  in.  Cylindrical,  with  the 
middle  segments  largest.  Most  common  ground  color,  green,  verging  on  blue, 
sometimes  clear  pale  blue,  and  at  others,  deep  indigo  or  purplish  blue.  Each 
segment  has  six  transverse  wrinkles,  (of  which  the  first  and  fourth  are  somewhat 
wider  than  the  others)  four  longitudinal  yellow  lines  equidistant  from  each  other, 
and  each  interrupted  by  a  pale  blue  spot  on  the  before  mentioned  first  and  fourth 
transverse  wrinkles.  There  are  traces  of  two  additional  longitudinal  lines  below, 
one  on  each  side,  immediately  above  the  prolegs.  On  each  transverse  wrinkle 
is  a  row  of  various  sized,  round,  black,  polished,  slightly  raised  piliferoos  spots, 
those  on  wrinkles  one  and  four  being  large3t  and  most  regularly  situated.  The  hairs 
arising  from  these  spots  are  stiff  and  black.  Venter  rather  lighter  than  ground 
color  above,  and  minutely  speckled  more  or  less  with  dull  black.  Head  same 
color  as  the  body,  covered  with  black  piliferous  spots,  and  usually  with  a  yellow 
or  orange  patch  on  each  side,  quite  variable.  The  black  piliferous  spots  fine- 
quently  have  a  pale  blue  annulation  around  the  base,  especially  in  the  darker 
specimens.  When  newly  hatched,  the  larvse  are  of  an  uniform  orange  color 
with  a  black  head,  but  become  dull  brown  before  the  first  moult,  though  the 
longitudinal  stripes  and  black  spots  are  only  visible  after  that  moult  has  taken 
place. 

''Chi-ysalis.    Average  length,  0.65  inch. 

"  It  is  as  variable  in  depth  of  ground  color  as  the  larva.  The  general  color  is 
light  blnisb-gray,  more  or  less  intensely  speckled  with  black,  with  the  edges  and 
prominence  marked  with  buff  or  flesh  color,  and  having  large,  black  dots."  C. 
S.  Minot  in  Am,  Entomologist^  vol.  II,  p.  77. 

The  caterpillar  of  this  common  species  feeds  on  various  cruciferous  plants, 
and  may  be  sought  for  in  the  San  Joaquin  and  other  valleys,  where  the  butterfly 
occurs  in  great  abundance,  though  it  is  somewhat  periodical  in  its  appearance.  It 
is  probable  that  it  will  one  day  become  a  serious  pest  to  our  market  gardener, 
as  cabbages  and  other  allied  plants  suffer  largely  from  its  attacks. 

Anthocaris  ausoniedes.    Bdv. 

"  Larva,  Head  round,  green,  speckled  with  black.  Body  long,  slender,  dot- 
ted with  black  granules,  and  marked  with  three  lead-colored  stripes.  Between 
these  are  two  yellow  stripes  of  similar  width.  The  lateral  lead-colored  ones  are  i 
edged  below  with  white  shading  into  yellow.  Under  side,  bluish-green.  Feeds 
on  cruciferge,  the  larva  attaining  its  growth  early  in  July,  and  changing  to  a 
curiously-horned  chrysalis,  which  tapers  gradually  and  almost  equally  towards 
each  extremity.  At  first  glance,  it  much  resembles  a  brown  and  curled-up  leaf. 
The  perfect  insect  escapes  the  following  season." — T.  L.  Mb  ad. 
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I  am  indebted  for  the  above  description  (o  my  friend  Mr.  Mead,  of  Cornell 
University,  who  discovered  the  larva  of  this  somewhat  rare  species  in  his  tour 
through  Colorado,  and  who  was  snccessful  in  raising  it  to  maturity. 

C(dias  coesonia,    Godt. 

This  species  has  been  fonnd  near  San  Diego  by  Mr.  James  Behrens,  and  must, 
therefore,  be  incladed  among  oar  California  batterflies.  The  following  brief  de- 
scription is  the  only  one  at  my  command  : 

"  Larva,  Green,  with  a  lateral  white  band,  panctnred  with  yellow  ;  besides 
this  band,  there  is  on  each  segment  a  transverse  black  band,  bordered  with  yel- 
low.   Feeds  6n  different  species  of  Tri/b/tuw." — Bomduval. 

Terias  lisa. 

This  and  the.  following  species  have  also  been  taken  near  the  Mexican  border. 
The  descriptions  of  the  larvae,  by  Boisdaval,  are  very  vagae  and  nnsatisfactory, 
but  I  append  them,  having  at  present  no  better  to  offer : 

^  Larva,  Green,  with  foar  longitudinal  white  rays.  Feeds  on  Cassia  and 
Glycina, 

**  Chrysalis.    Green ." — Boisduval. 

Terias  delta,    Cramer. 

"  Larva.  Green,  with  a  longitudinal  white  line  on  each  side,  above  the  feet 
Feeds  on  Cassia,  Glycina,  and  Trifolium. 

"  Chrysalis.    Green.  "—Boisduval. 

Danais  Berenice.    Cramer. 

"  Larva.  Whitish  violet,  with  transverse  stripes  of  a  deeper  color,  a  trans- 
verse band  of  reddish  brown  on  each  ring,  divided  in  its  length  by  a  narrow 
yellow  band.  Along  the  feet,  a  longitudinal  band  of  citron  yellow.  Long, 
fleshy  processes  of  brown  purple  are  disposed  in  pairs  on  the  second,  fifth,  and 
eleventh  rings.    Feeds  on  Nerium,  Asrlepias,  etc. 

''Chrysalis.  Green,  with  golden  points  on  the  anterior  side,  and  a  semi-circle 
of  the  same  color  on  the  dorsal  side,  a  little  beyond  the  middle,  separated  from 
a  blue  band  by  a  row  of  three  black  dots." — Boisduval. 

Found,  but  rarely,  in  the  vicinity  of  San  Diego. 

Agraulis  vanilla.    Bois. 

"  Larva.  Cylindric,  pale,  fulvous,  with  four  blackish  longitudinal  bands,  of 
which  the  two  dorsal  are  sometimes  obsolete ;  furnished  with  ranges  of  blackish 
ramose  spines,  of  which  two  are  placed  on  the  summit  ot  the  head.  Head  with 
a  whitish  ray  on  each  side,  lined  with  black  ;  feet,  black.  Feeds  on  Passijlo- 
ra,  etc. 

"Chrysalis.    Russety  brown,  with  some  paler  shades.' —Boisduval. 


Digitized  by  VjOOQ IC 


828  PROCEEDINGS  OF  THE  CALIFORNIA 

Abandant  in  Lower  Oalifornia,  and  occasionallj  straying  beyond  the  border. 
It  has  been  taken  on  several  occasions  in  the  foothills  near  San  Diego. 

Argynms  myriruB,    Cram. 

This  species,  which  occurs  somewhat  abundantly  in  Alaska  and  British  Go- 
lambia,  has  been  reared  from  the  egg  by  Mr.  Sanders,  who  thus  describes  its 
various  stages : 

**  Egg.  Pale  green,  elongated,  shaped  something  like  an  acorn,  with  the 
base  smooth,  convex,  and  the  circumference  striated  longitudinally,  with  about 
fourteen  raised  strise,  which  are  linear  and  smooth  ;  the  spaces  between  are  about 
three  times  wider  than  the  strisQ,  depressed,  concave  in  the  middle,*  and  ribbed 
by  a  number  of  crora-lines,  fifteen  to  twenty  between  each  strise,  and  distinctly 
indented.  The  egg  is  contracted  at  the  apex,  the  stride  protrnding  at  the  tip  a 
little  beyond  the  body  of  the  egg.  The  eggs  were  deposited  June  24th,  an4 
hatched  in  six  or  seven  days.  When  fresh  from  the  egg,  the  larvse  were  about 
one-tenth  of  an  inch  long. 

"Larva  (young).  Head  medium-sized,  black,  and  shining ;  the  body  above 
is  dark  brown,  with  transverse  liqes  of  a  paler  color,  especially  on  the  anterior 
segments ;  it  is  thickly  covered  with  short  hairs  of  a  pale  brownish  color.  Be- 
tween the  first  and  second  moult  it  is  one-fourth  of  an  inch  long.  The  head  is 
bilobed,  shining,  black,  and  hairy,  and  the  body  above  is  greenish  black,  the 
greenish  tinge  most  apparent  on  the  second  and  third  segments,  with  a  few  small 
yellowish  iots  along  each  side,  and  transverse  rows  of  strongly  elevated,  black 
tubercles,  emitting  numerous  short,  black,  hair-like  spines.  The  under  snr&oe 
is  similar  to  the  upper ;  the  feet  are  black  and  shining,  and  the  prolegs  are 
black,  tipped  with  a  paler  hue.  After  the  second  m9ult,  there  are  two  fleshy  ta- 
bercles  on  the  second  segment  much  longer  than  the  others,  which  are  covered 
throughout  with  small,  hair-like  spines.  The  yellowish  spots  along  the  sides  of 
the  body  assume  more  of  an  orange  tint,  and  there  are  one  or  two  faint  longitu- 
dinal streaks  of  the  same  color  along  the  sides  close  to  the  under  surface,  and 
between  the  rows  of  large  raised  tubercles  are  many  smaller  ones,  which  are 
also  black,  and  appear  but  slightly  raised. 

*^Larva  (full  grown).  Head,  slightly  bilobed,  black,  shining,  and  covered  with 
short,  fine,  black  hairs.  The  body  above  is  dark  grayish-brown,  beautifnlly 
spotted  and  dotted  with  deep,  velvety  black ;  the  second  segment  has  two  long, 
fleshy  hoi^s,  yellowish  white  at  the  base,  black  above,  covered  with  minute, 
blackish,  hair-like  spines.  The  third  and  fourth  segments  have  each  four  whit- 
ish spines,  tipped  with  black,  those  on  the  sides  placed  oq  the  anterior  portion  of 
thesegment,  those  above,  about  the  middle.  All  the  other  segments  have  six 
whitish  spines,  except  the  terminal  oue,  which  has  four.  All  the  spioes  have 
five  branches,  of  a  black  or  browoish-black  color,  and  one  about  one-third  the 
length  of  the  fleshy  horos  on  the  second  segment.  A  pale  liue  extends  along 
each  side,  from  the  fifth  to  the  terminal  segments,,  close  to  ths  under  surface. 
Tho  under  side  is  brownish-black,  darker  on  the  anterior  segments ;  feet  black 
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and  shining ;  prolegs  brown,  with  a  shining  band  of  brownish -black  on  the  oat- 
side." — ^W.  Saxdrrs,  in  Packard's  Guide,  p.  254. 

**ChrysalU.  This  has  two  large,  conical  tubercles  in  front  of  the  insertion  of 
the  antennae,  and  two  acute  tubercles  on  the  thorax.  The  thorax  is  acntely  bi- 
tuberculated  on  the  sides,  with  an  acnte  thin  dorsal  ridge,  on  each  side  of  which 
are  two  small,  sharp  tubercles.  Along  the  back  of  the  abdomen  are  two  rows 
of  tubercles,  those  on  the  third  abdominal  ring  being  much  larger.  It  is  half  an 
inch  long,  pale  ash,  with  black  dots  and  irregular  lines." — Packard,  loc.  cil. 

Pyrameis  Carya,     Hubn. 

Larva.  On  exclusion  from  egg,  almost  wholly  black,  with  faint  yellow  irro- 
rations.  After  the  first  moult,  the  head  is  black,  shining,  densely  and  rather 
coarsely  punctured.  Body  black,  transversely  mottled  with  lemon  yellow,  with 
a  black  dorsal  line,  and  lateral  waved  lines  of  yellow,  enclosing  the  stigmata. 
Spines  black,  ramose,  those  of  the  dorsal  region  yellow  at  their  base.  With 
each  succeeding  moult,  the  black  gradually  disappears,  and  the  yellow  markings 
acquire  a  paler  shade. 

Mature  Larva,  Head,  brownish-black,  thickly  covered  with  whitish  hairs. 
Ground  color  of  the  body,  pale  greenish-yellow,  mottled  irregularly  with  black 
'  and  olive  patches,  and  with  a  broken,  black,  dorsal  line.  The  spines  of  the  first 
four  segments  are  black,  with  white  branches,  the  whole  of  the  remaining  spines 
being  dull  fawn-color,  darkest  at  their  bases,  with  concolorous  branching  hairs. 
The  stigmata  are  yellowish-white,  surrounded  by  a  black  ring,  and  enclosed  in  a 
waved,  mottled,  black  and  olive  band,  from  which  proceed  some  narrow,  oblique 
branches,  joining  the  base  of  the  lateral  series  of  spines.  Under  side  olivaceous, 
dotted  with  yellow.    Feet  and  prolegs  pitchy,  with  chestnut  hairs. 

Length,  1.25  inch. 

Food  plants,  various  species  of  Malvacea, 

Chrysalis.  Rather  short,  fawn  color,  covered  over  the  whole  surface  with 
black  dashes  and  dots,  darkest  about  the  thorax.  The  head  is  truncate  in  front, 
with  two  small,  angnlar  protuberances  beyond  the  eyes.  Mesonotal  process 
rather  short,  angnlar,  directed  backwards.  There  are  also  two  rather  acute  an- 
gnlar processes  at  the  sides  of  the  thorax.  Abdomen,  with  three  raised  points 
on  each  segment,  palest  at  their  apex.  At  the  junction  of  the  thorax  with  the 
abdomen,  are  two  small,  subcordate  patches  of  pure  white,  resting  on  two  other 
small  white  spots  at  the  base  of  the  abdomen.  Wing  cases  fawn  color,  with  a 
few  black  streaks,  and  a  submarginal  row  of  six  minute  white  dots,  edged  with 
black.  Antennae  plainly  visible,  with  the  articulations  distinctly  marked.  There 
are  no  gold  or  silver  marks  whatever. 

Length,  0.85  inch. 

Changed  to  chrysalis,  July  2d.    Imago,  July  24th. 

Limenitis  misippus.    Fabr. 

*^Larva.  Cylindrical.  General  color,  whitish.  Head,  dull  olive,  with  dense  mi- 
nnte  prickles,  its  vertex  bifi(i  and  terminating  in  a  pair  of  prickly  cylindrical  horns, 


Digitized  by  VjOOQ IC 


380  PROOEKDINGS  OF  THB   CALIFORNIA 

transversely  arranged,  and  each  aboat  0.03  inch  long.  Back,  speckled  and  mot- 
tled with  olive  of  different  shades  above  the  line  of  the  spiracles,  except  joints  2 
and  8,  and  upper  part  of  7  and  9,  bat  with  a  continaoas  pore  white  line  above 
the  spiracles,  beneath  which  white  line,  on  the  fourth  to  tenth  joints,  is  a  laige 
olive  patch,  extending  on  joints  6-9  to  the  external  tip  of  the  prolegs.  A  pair 
of  black,  transversely  arranged  dorsal  dots  in  the  sature  behind  joint  2,  and  a 
less  obvious  lateral  one  above  the  second  and  fourth  pair  of  proleg?,  sarmoont- 
ing  the  lateral  white  line.  Joints  3-7  and  9-11  with  more  or  less  shining,  ele- 
vated, blae  dots.  On  joint  2,  a  pair  of  prickly,  cylindrical,  black  horns,  trans- 
versely arranged,  and  0.16  inch  long.  On  joints  3, 10,  and  11,  a  pair  of  large, 
dorsal  tubercles,  transversely  arranged,  each  crowned  by  a  little  banch  of  8-12 
robust  prickles.  On  joint  5  a  pair  of  similar  tubercles,  but  still  larger,  of  a  yel- 
lowish color,  and  mamma-like.  On  joints  4,  6,  7,  and  9,  tdbercles  similar  to  those 
on  joints  3, 10,  and  II,  but  smaller.  On  joint  12,  four  black,  prickly,  dorsal 
horns,  quadrangularly  arranged,  and  each  about  0.03  inch  long.  Spiracles  and 
legs  blackish." — American  Entomologist,  1869,  vol.  I,  p.  193. 

Chrysalis.  Bussety,  with  the  sides  of  the  abdomen  varied  with  white,  and 
with  a  thin,  prominent  projection  on  the  back. 

This  insect  occurs  sparingly  in  British  Columbia,  and  in  Oregon.  I  saw  it 
flying  at  the  Dalles  in  July,  and  found  a  specimen  in  the  collection  of  Mr.  John- 
ston, of  Portland ;  so  that  the  earlier  stages  may  be  sought  for  in  those  districts. 

Limenitis  Lorquinu    Bois. 

Larva,  General  color,  olivaceous,  shading  abruptly  into  stone-drab  in  the 
middle  of  the  dorsal  region.  Head,  deeply  furrowed  in  front,  dark  fawn-color, 
covered  with  small  warts,  with  two  protuberances  on  crown,  very  rough,  the 
apex  of  all  the  warts  paler  than  their  base.  Second  segment,  whitish,  with  olive 
tint,  with  three  irregular  longitudinal  blotches  of  black,  not  extending  into  either 
of  adjoining  segments ;  stigmata  of  this  segment  large,  black,  with  white  center. 
Third  segment,  pale  olivaceous,  swollen  into  two  lamps>,  from  which  proceed  two 
horns,  very  rough  and  warty,  brown  in  color,  and  in  shape  very  like  small  branches 
of  coral.  Fourth  segment,  greenish  white,  blotched  with  olivaceous,  with  two 
small  black  Fpots  in  front  of  the  center.  This  segment  is  produced  into  two 
swollen  lumps,  crowned  with  a  stellar  tubercle.  The  stigmata  of  three  and  four 
are  whitish.  Fifth  segment,  olivaceous,  with  darker  patches,  wrinkled  traos* 
verscly,  with  a  number  of  minute  metallic  blue  dots,  scattered  irregularly.  Sixth 
segment,  whitish  olivaceous,  swollen  into  two  mammiform  protuberances,  with 
stellar  tubercles  on  the  apex,  a  greenish  dorsal  line,  and  a  few  metallic,  bluish 
spots,  scattered  over  the  disc.  Seventh  segment,  olivaceous,  striped  longitudi- 
nally with  paler  shades,  bituberculated,  and  with  a  few  metallic  blue  dots. 
Eighth  segment,  whitish,  the  olivaceous  patch  here  only  visible  on  the  anterior 
portion  of  the  sides,  with  a  small,  darker  blotch,  dorsally  edged  with  two  faint^ 
dark  lines.  Ninth  segment,  whitish,  with  green  tinge,  a  dark  blotch  at  baae^ 
and  two  or  three  faint,  blackish  dashes.    The  olive  lateral  patch  is  wanting. 
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Tenth  EegmeDi,  whitish  dorsally,  olivaceous  at  the  sides.  In  the  white  patch 
are  some  black  waved  lioe?,  directed  posteriorly,  and  id  the  olive  parts  of  this 
segment  are  some  foar  or  five  metallic  blae  dots.  Eleventh  and  twelfth,  exactly 
alike,  olivaceous,  with  a  few  paler  lines,  and  two  stellar  tabercles  on  each  seg- 
ment, between  which  are  about  five  metallic  blue  dots.  Thirteenth,  olivaceous, 
with  paler  stripes,  and  a  rough  double  tubercle  on  the  anal  extremity,  brown, 
warty,  similar  in  color  to  the  head.  The  stigmata  from  5-12  are  bluck,  with 
whitish  center.  Above  them,  on  7,  8,  and  10,  is  a  black,  velvety,  ovate  spot,  and 
beneath  them,  commencing  at  5,  and  extending  to  anal  extremity,  is  a  milk- 
white,  waved,  lateral  line.  Under  side  of  body,  pale  greenish-brown,  palest  near 
the  junction  of  the  segments.  Feet,  brownish,  with  black  rings,  and  with  some 
white  bristles  springing  from  their  base.  Abdominal  legs  brownish,  with  very 
minute  white  tubercles. 

Length,  1.20  inch. 

Food  plant,  willows,  and  occasionally  on  oak. 

Changed  to  chrysalis,  June  12th.    Imago  emerged,  July  6th. 

0 

TTucla  kalesus.    Bdv. 

This  magnificent  insect,  the  most  showy  and  the  largest  of  our  Theclas,  is  met 
with  occasionally  in  several  localities  near  San  Francisco.  The  following  brief 
description  of  its  early  stages  is  appended : 

"  Larva,  Green,  slightly  pubescent.  Head  and  scaly  feet  testaceous.  On 
the  back  there  is  a  small  ray,  and  on  the  sides,  nine  oblique  bands  of  obscure 
green.  At  the  base  of  the  feet,  a  marginal  ray  of  greenish  yellow.  Feeds  on 
Quercus. 

"  Chrysalis.    Bussety,  pointed  with  brown." — Boisduval. 

Thecla  arsace.    Bois. 

"  Larva,  Beddish  ;  back,  whke  from  the  second  to  the  ninth  ring,  and  divid- 
ed by  two  parallel,  interrupted  lines  of  obscure  green.  Near  the  base  of  the 
feet,  there  is  a  marginal  ray  of  the  same  color,  bordered  with  white  below,  and 
between  that  and  the  dorsal  rays,  a  row  of  seven  or  eight  oblique  streaks. 

**  Chrysalis,  Beddish  before,  and  the  wing  envelopes  greenisdi." — Boisduval. 

Found,  though  rarely,  in  Vancouver  Island. 

*  Thecla  mopsw.    Hubn. 

"  Larva.  Greenish,  with  the  back  a  little  more  whitish.  The  anterior  and 
dorsal  part  has  a  brown  quadrangular  space,  bifid  behind,  and  marked  with  four 
white  spots.  The  three  hind  rings  have  a  wide  white  border,  edged  with  brown. 
Head  and  feet  brownish.    Feeds  on  Eupatorium  coelestinum . 

** Chrysalis.  Grayish-brown,  with  a  row  of  yellow*  ferruginous  points  on  the 
gides." — ^Boisduval. 
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Foand  sparingly  near  PortlaDd,  Oregon ;  at  the  Dalles,  and  on  YaDOonver 
Island. 

LIST  OP  BPECIKS  NOTICED   IN  THIS  PAPER. 

Papilio  Daunus , Chrysalis. 

Pieris  protodice Larva  and  Chrysalis. 

Anthocaris  ausoniedes "  " 

Colias  cpesonia ! Larra. 

Terias  lisa " 

"      deiia « 

Danais  Berenice Larva  and  Chrysalis. 

Agraulis    Vanillce **  " 

Pyrameis  Caryce "  " 

Limenitis  Misippus "  " 

Limenitis  Lorquini Larva. 

Theda  halesus « 

"      arsace " 

"      mopsus " 

A  Tribute  to  the  Memory  of  Gtoorge  Bobert  Crotch  * 

BT  HBNBT  EDWARDS. 

''Died,  on  the  16th  of  Jane,  1874,  of  consamption,  at  the  hoase  of  Pro- 
fessor Lesley,  1008  Clinton  Street,  Philadelphia,  where  he  passed  the  last  six 
weeks  of  his  lire,  George  Robert  Crotch,  M.  A.,  Cantab,  son  of  Rev.  Wm.  B. 
Crotch,  M.  A.,  Oxon,  aged  32  years.  Interment  at  Woodland  Cemetery, 
Philadelphia,  U.  S.  A." 

8ach  was  the  intelligence  conveyed  a  short  time  since  in  the  letter  of  a  ma- 
tual  friend — intelligence  which  has  brought  a  gleam  of  sadness  to  many  a  heart, 
and  caused  a  tear  to  start  to  many  an  eye.  Though  not  a  member  of  this 
Academy,  Mr.  Crotch  was  well  known  to  some  assembled  here  to-night,  and 
his  early  death  deserves  a  passing  tribute  of  respect  at  our  hands.  As  a  nat- 
uralist, in  his  own  particular  branch  of  science,  he  stood  deservedly  high ;  and 
from  his  young  life,  just  opening  as  it  were  with  promise,  much  and  valuable 
'  work  might  reasonably  have  been  expected.  He  has  been  stricken  down  in  the 
midst  of  his  enthusiasm,  and  adds  one  more  name  to  the  long  list  of  those  who, 
while  devoted  to  science,  have  become  its  martyrs. 

George  Robert  Crotch  was  born  and  educated  in  Cambridge,  England, 
where  his  father  was  a  distinguished  divine,  he  himself  having  also  in  early  life 
been  intended  for  the  church  ;  but  when  quite  a  boy  he  manifested  that  earnest 
love  for  Entomology  which  in  after  years  became  the  ruling  passion  of  his 
life,  and  unfitted  him  for  other  labors.  He  graduated  with  considerable  honon 
and  became  an  admirable  classic  and  modern  linguist,  abilities  which  woo  for 

*  Printed  in  adyanoe. 
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him  the  position  of  librarian  of  one  of  the  colleges  of  his  native  city.  A  life 
of  confinement  was,  however,  irksome  to^him,  and  giving  the  rein  to  his  love  of 
adventare,  he  wandered  over  the  best  part  of  Europe  in  search  of  insects,  visit- 
ing Spain,  Portagal,  Italy,  and  the  isles  of  the  Mediterranean.  He  also  once 
undertook  a  collecting  tour  through  the  Canary  Islands,  and  ascended  the  Peak 
of  Teneriffe  in  search  of  specimens,  his  labors  being  rewarded  by  the  discovery 
of  many  species  new  to  science.  In  the  fall  of  1872  he  came  to  America,  pass- 
ing some  time  in  Philadelphia,  examining  and  determining  species  in  various 
collections,  and  arrived  in  Galifornia,  full  of  health  and  spirits,  early  in  the  last 
year.  After  thoroughly  exploring  the  immediate  neighborhood  of  San  Fran- 
cisco, walking  nearly  every  day  for  several  weeks  upwards  of  twenty  miles,  he 
started  on  a  toar  through  the  southern  part  of  the  State,  taking  Santa  Barbara, 
Fort  Tejon,  San  Bernardino  and  San  Diego  in  his  way,  wandering  even  across 
the  boundary  into  the  Mohave  Desert,  sleeping  for  several  nights  after  the  day's 
fatigae  in  the  open  air,  with  no  other  covering  than  the  clothes  he  wore.  Re- 
turning to  San  Francisco  early  in  May,  he  spent  some  time  at  various  points  of 
the  Sierra  Nevada,  and  in  June  started  on  a  prolonged  tour  through  Oregon 
and  British  Columbia,  during  which  he  contracted  the  disease  which  has  now 
carried  him  away.  He  trusted  to  his  training  as  a  gymnast  and  to  his  naturally 
strong  constitution  to  bear  him  through  the  hardships  which  he  encountered, 
but  he  was  deceived.  Nights  and  days  of  rough  life,  with  poor  and  ancertain 
food,  sometimes  in  cold  and  inhospitable  weather,  proved  too  much  even  for  his 
strong  frame,  and  soon  after  his  return  to  the  Eastern  States  his  malady  de- 
clared itself.  He  had  accepted  an  invitation  from  Professor  Agassiz  to  take 
charge  of  a  portion  of  the  insects  in  the  Museum  at  Cambridge,  and  was 
assiduously  employed  upon  their  determination  and  arrangement  when  he  was 
stricken  down.  Beturning  to  Philadelphia  in  April  last,  he  grew  gradually 
worse,  and  though  he  himself  had  hope  that  the  summer  would  bring  a  change 
for  the  better  in  his  condition,  his  friends  immediately  around  him  knew  and  felt 
otherwise.  In  the  last  letter  I  ever  received  from  him,  which  is  dated  the 
fonrteenth  of  May,  he  says :  **  No  leaving  hete  this  summer.  I  have  written 
for  my  brother,  who  I  hope  will  come  to  me.  At  present  things  look  bad,  and 
though  I  eat  and  drink  well,  yet  the  average  effect  is  weaker,  and  the  expectora- 
tion won't  slacken.  This  may  be  a  serious  thing,  though,  of  coarse,  my  con- 
stitution is  in  my  favor.  Please  keep  my  net  and  use  it — it  will  be  long  before 
I  need  it  again.  I  should  like  to  see  you  once  more ;  I  shall,  some  day,  I  hope. 
If  I  could  only  be  out  collecting,  somewhere,  I  am  sure  I  should  get  well." 
Then,  with  the  ruling  passion  still  strong  within  the  shadow  of  death,  he  adds 
in  a  P.  S.:  **  Let  me  know  what  new  things  you  have  taken  this  year."  The 
iron  hand  was  too  strongly  pressed  upon  him,  and  even  his  brother  and  sister 
arrived  too  late  to  receive  his  parting  words.  It  is,  however,  gratifying  to 
know  that  his  last  hours  were  soothed  by  the  presence  of  kind  and  gentle 
friends,  and  that  all  that  earthly  love  and  attention  could  do  was  done,  to 
render  his  passage  from  the  world  tranquil  and  full  of  peace. 

Mr.   Crotch  was  the  author  of  a  vast  number  of  papers  in  various  scien- 


Digitized  by  VjOOQ IC 


384  PROCEBDmOS  of  THB   CALIFORNIA 

tific  periodicals  on  the  different  families  of  Coleoptera,  bis  knowledge  of  this 
extensive  and  difficult  order  of  insects  being  wide  in  the  extreme,  while  his 
"  Revision  of  the  CoccineHd»  "  may  be  regarded  as  the  standard  of  all  the  ij^ 
formation  we  possess  npon  the  species  of  that  group.  Just  previous  to  bis 
death  he  had  undertaken  the  revision  of  the  North  American  Phytophaga,  and 
had  already  published  some  valuable  information  concerning  this  family.  His 
energy  and  enthusiasm  in  the  pursuit  of  the  objects  of  his  special  study  knew 
no  bounds,  and  the  knowledge  he  possessed  of  their  habits  enabled  him  always 
to  discover  new  species,  even  in  localities  which  had  -previoasly  been  subjected 
to  a  somewhat  strict  and  careful  search.  As  an  instance  of  his  skill  as  a  col- 
lector, it  may  be  stated  that  during  the  few  months  he  passed  on  this  coast,  he 
added  between  three  and  four  hundred  species  to  our  collections.  He  had  planned 
a  trip  to  Central  America,  and  subsequently  one  to  the  Islands  of  the  Pacific, 
and  to  Australia,  both  of  which  have  been  cut  short  by  his  untimely  death. 
The  grass  which  covers  the  grave  of  George  Robert  Crotch  will  grow  above 
the  remains  of  a  most  able  naturalist,  a  true  and  generous  friend,  and  an  accom- 
plished and  genial  man. 

On  the  Use  of  Giant  Powder  (Dynamite)  for  Obtaining  Specie 
mens  of  Fish  at  Sea. 

BY  A.  W.   CHA8B,  U.   8.   COAST   SURVEY. 

During  the  winter  of  1873, 1  made  some  experiments  off  the  island  of  *  Santa 
Oatalina  with  giant  powder,  which  have  some  points  of  interest.  They  were 
not  undertaken  at  first  as  offering  any  field  of  research,  but  for  the  more  utilita- 
rian purpose  of  obtaining  fish  for  "  chowder.*' 

I  was,  however,  so  much  struck  with  the  variety  and  number  of  fish  procured, 
and  also  with  some  curious  facts  connected  with  the  suspension  of  animation  in 
the  nerve  centers  of  the  fish  stunned,  that  I  wrote  to  the  late  lamented  Agassiz 
on  the  subject.  In  his  reply,  whioh  is  dated  June  18th,  1873,  he  states  that  the 
letter  is  fall  of  interest,  and  that  the  experiments  should  be  continued  and  va- 
ried, and,  of  course,  asked  me  to  send  specimens,  etc.  But  further  correspond- 
ence on  a  subject  which,  to  me,  promised  to  be  exceedingly  interesting,  was  cut 
short  by  his  death,  and  the  gpscimens  I  afterwards  obtained  are  lying  in  alcohol 
with  the  exception  of  a  few  that  Dr.  Steindachner  took  with  him  to  Vienna. 

As  you  are  all  doubtless  aware,  giant  powder  No.  1  is  simply  nitro-glyeerine, 
with  the  addition  of  an  absorbent  earthy  powder,  an  infusorial  earth  obtained  in 
Europe  being  the  principal  material  used  in  the  factory  here.  The  powder  thus 
prepared  has  the  appearance  and  consistency  of  soft  putty,  and  is  put  up  in  car- 
tridges the  length  and  shape  of  an  ordinary  candle.  In  using  it  for  explosion  in 
water,  the  cap  is  fitted  on  the  end  of  the  fuse,  and  both  buried  deep  in  the  soft 
powder,  a  string  being  then  tied  tightly  around  the  fuse  where  it  comes  in  contact 
with  the  edges  of  the  paper  wrapper.  The  top  of  the  cartridge  is  then  tallowed, 
and  it  is  ready  for  use. 

I  have  found  that  the  ordinary  water-proof  fuse  will  bum  about  one  foot  to 
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every  twenty-five  seconds,  and,  by  experiment,  that  a  cartridge  will  explode  in 
from  fonr  to  six  fathoms  with  from  three  to  foar  inches  of  fuse.  I  have,  how. 
ever,  made  no  exact  experiment  on  the  subject.  The  shock  of  the  explosion  is 
most  severely  felt  downwards,  as  the  resistance  is  greater  ;  and  the  different  va- 
rieties of  sea  fish  found  near  the  rocky  shores  of  the  islands,  as  a  rule,  being 
found  on  or  near  the  bottom,  it  is  desirable  to  explode  your  cartridge  about  mid- 
way between  the  surface  of  the  water  and  the  rocks  beneath,  as  you  thus  reach 
both  the  deep-lying  fish  and  those,  like  mackerel  and  smelt,  which  swim  between. 

Let  me  now  describe  to  you  the  modus  operandi,  as  practiced  by  myself  off 
Gatalina.  I  would  take  a  small  skiff  and  pull  off  to  the  kelp  beds  that  surround 
the  island.  Here,  in  six  or  eight  fathoms  of  water  the  bottom  is  distinctly  visi- 
ble, the  water,  owing  to  the  absence  of  currents  or  of  sedimentary  deposits  around 
the  rocky  shores,  being  beautifully  clear  and  limpid.  Fastening  my  skiff  to  the 
floating  weed,  I  would  part  the  stems  and  look  down  into  the  depths  below.  It 
is  a  most  wonderful  and  interesting  study.  You  see  the  stems  of  the  kelp  rising 
up  from  the  bottom  like  twisted  pillars,  often  many  being  twined  together. 
Through  these  submarine  forest  aisles  yon  see  great  numbers  and  variety  of  fish 
and  Crustacea.  The  large  vieja,  or  red-fish,  so-called  (totally  distinct  from  the 
red-fish  of  our  markets) ;  the  splendidly  colored  red  perch,  or  mullet,  a  vivid 
scarlet ;  the  elegantly-shaped  sea  bass ;  the  pompino  ;  the  smelt  and  mackerel, 
in  schools,  darting  hither  and  thither  ;  and  occasionally  a  great  conger  eel,  un- 
coiling itself  from  around  some  stone  that  it  had  selected  as  an  ambush  wherein 
to  waif  for  prey.  I  have  often  been  so  much  interested  in  watching  the  move- 
ments of  these  finny  tribes,  that  I  have  forgotten  the  errand  I  came  on. 

But  when  an  unusually  large  school  of  fish  would  swim  by,  I  would  quietly 
light  the  fuse  and  drop  the  cartridge  into  the  water  gently. 

If  the  water  was,  say  eight  fathoms  deep,  I  would  graduate  the  fuse  for  explo- 
sion at  four.  The  cartridge  would  slowly  sink — ^generally  in  a  spiral — and  a 
few  bubbles  of  air  or  smoke  arise  to  the  surface. 

The  fish  did  not  seem,  as  a  general  rule,  to  be  much  alarmed.  Once  I  remem- 
ber a  large  red  fish  took  the  cartridge  for  something  good  to  eat,  and  reached  it 
just  in  time  to  allow  a  small  portion  of  his  tail  to  reach  the  surface.  When  the 
fire  reached  the  fulminate  of  mercury,  there  would  be  a  sudden  white  flash,  then 
a  quick,  sharp  detonation,  the  blow  striking  the  bottom  of  the  skiff  as  if  some 
one  had  struck  it  with  a  hammer. 

Then,  in  a  space  of  time  varying  from  eight  to  ten  minutes,  every  fish  within 
a  radius  of  forty  or  fifty  yards  would  slowly  come  to  the  surface.  Those  within 
the  immediate  vicinity  of  the  explosion ,  of  course,  were  killed  by  bursting  the 
bladder  and  injuiy  to  the  large  intestines,  and  had  to  be  speared  up  from  the 
bottom.  Those,  however,  at  a  greater  distance,  would  be  simply  stunned,  and 
could  be  taken  in  with  a  net.  Care  had  to  be  taken  to  avoid  touching  those 
.  only  slightly  stunned  until  the  net  was  fairly  around  them,  as  the  slightest  blow 
would  arouse  them  from  their  torpor. 

I  found  that  an  ordinary  sized  red-fish,  weighing  say  five  or  six  pounds,  which 
happened  to  be  ten  or  twelve  yards  from  the  explosion,  would  remain  thor- 
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oughly  stunned  about  twenty-five  or  thirty  minutes ;  then,  reviving,  would  die 
from  asphyxia,  in  a  similar  manner  as  if  caught  with  hook  and  line.  Many  ca- 
rious varieties  of  the  smaller  fish,  many  of  them  of  brilliant  color,  that  live 
around  the  kelp  stems,  would  be  secured  by  the  explosion.  These,  I  do  not 
think  could  be  taken  in  any  other  way.  The  kelp  would  interfere  with  nets,  and 
they  never  take  bait.  The  brilliant  red  mullet,  for  instance,  (I  give  only  the 
common  names)  will  not  touch  bait,  and  lives  in  hollows  in  the  rocks  or  around 
the  kelp,  where  nets  could  not  be  dragged.  This  fish  is  far  handsomer  than  the 
gold-fish  of  our  aquariums. 

I  am  now  about  to  relate  what  will,  perhaps,  be  called  a  genuine  "  fish  story"; 
but  as  I  have,  in  addition  to  my  own,  the  testimony  of  my  men  to  the  fact,  I 
give  it  as  it  occurred. 

I  had  brought  up  by  an  explosion  a  number  of  yellow  bass  fish,  weighing 
about  four  pounds  each.  These  are  delicious  in  chowder,  and  so,  instead  of  put- 
ting them  in  alcohol,  I  had  them  cleaned,  which  was  done  by  scaling,  removing  the 
intestines,  and  cutting  off  the  fins  and  tail.  The  head,  however,  still  remained 
joined  to  the  backbone.  These  fish,  from  the  time  they  had  been  taken  from  the 
water  up  to  the  time  of  cleaning,  remained  apparently  lifeless.  Nor  did  the  re> 
moval  of  the  intestines  arouse  them.  They  were  then  taken  up  to  the  old  bar- 
racks, where  I  was  temporarily  camped,  and  hung  upon  nails  driven  in  the  clap- 
boards. Some  little  time  after  they  had  been  thus  disposed  of,  one  of  the  men  came 
in  and  asked  me  to  go  out  and  look  at  the  fish.  I  did  so,  and  found  every  iadi- 
vidual  bass  slapping  around  in  as  lively  a  manner  as  if  he  had  been  freshly 
caught  and  hung  up. 

They  had,  in  fact,  recovered  from  the  explosion,  and  proceeded  to  die  in  the 
common  fashion.  I  took  one  down  and  broke  the  backbone  where  it  joined  the 
head.  Its  struggles  ceased  instantly,  thus  showing  that  the.  vital  force  had 
been  arrested  in  the  nerve  centers  and  brain  at  the  time  of  explosion,  and  when 
the  effect  had  passed  away  that  the  fish  had  resumed  a  galvanic  life. 

It  was  probably  about  half  an  hour  from  the  time  of  explosion  when  this 
occurrence  took  place.  I  have  not  been  able  since,  however,  to  secure  the  same 
result,  although  I  must  state  that  the  only  time  since  then  that  I  have  tried 
the  experiment  was  on  the  Oregon  coast,  where  I  brought  up  a  school  of  sal- 
mon, all  of  which  were  pickled  for  Agassiz.  These  fish  were,  however,  too 
close  to  the  explosion,  as  they  were  killed  outright. 

In  referring  to  the  use  of  these  partridges,  I  would  state  that  I  have  carefully 
avoided  transgressing  any  of  the  laws  on  the  subject  against  destruction  of 
trout  or  other  valuable  fish  of  the  fresh  water  streams ;  but  as  the  fish  of  the 
sea  are  unlimited  in  number,  I  do  not  see  that  any  objection,  beyond  the  danger 
of  accident  to  the  operator,  can  be  urged  against  their  use  in  the  ocean,  and  it 
certainly  offers  a. means  of  securing  rare  specimens  not  obtainable  by  net  or 
line. 

In  reference  to  the  fishing  off  Catalina  Island,  I  would  state  that  it  in  my. 
mind  constitutes  one  of  the  principal  values  attached  to  this  property  so  lately 
deeded  by  Mr.  Lick  for  benevolent  and  scientific  purposes. 
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There  are  two  excellent  harbors,  one  on  each  side  of  the  tranverse  gap  in  the 
mountain  chain  traversing  it,  called  the  Isthmus.  On  this  is  located  a  large 
frame  building,  erected  by  the  Government  during  the  late  war,  which  might 
be  converted  ioto  a  hotel,  and  with  boats  in  each  harbor,  and  a  little  steamer  to 
ply  back  and  forth  to  San  Pedro,  be  made  a  place  of  great  resort.  There  is 
excellent  sea  bathing  from  several  of  the  sandy  beaches  in  the  little  coves,  and 
the  dreaded  stingaree,  the  pest  of  the  main  shore,  is  not  found  there.  For  a 
school  of  natural  history  like  that  at  Penikese,  the  island  would  be  excellently 
adapted. 

The  President  announced  that  at  a  future  meeting  he  would  com- 
municate in  detail  the  results  of  the  sounding  expedition  to  Japan 
from  San  Diego.  Commodore  Belknap  had  forwarded  to  him  all 
the  information  necessary. 

The  President  stated  that  George  H.  Mumford  had  telegraphed 
to  him,  stating  that  he  is  making  arrangements  bj  which  he  hopes 
to  be  able  to  accede  to  the  request  to  transmit  musical  sounds  from 
the  office  in  New- York  to  the  rooms  in  the  Academy. 

The  President  communicated  to  the  Academy  some  of  the  results 
obtained  in  ascertaining  altitudes  by  leveling,  vertical  angles,  and 
barometric  measures.  The  experiments  were  conducted  by  himself 
and  Charles  A.  Schott,  of  the  Coast  Survey,  and  they  lasted  seven 
days.  The  altitude  of  Ross  Mount  was  ascertained  from  Bodega 
^ead,  by  the  process  known  as  double  zenith  distances,  to  be  598.74 
metres ;  by  leveling,  698.63  metres ;  and  by  barometer,  598.80. 
The  barometer  used  was  the  Smithsonian.  It  was  found  over  the 
whole  series  of  observations  that  seven  o'clock  in  the  morning  was 
the  best  time  to  use  the  barometer.  At  one  o'ctock  in  the  after- 
noon the  difference  noted  in  the  barometer,  on  the  average, 
amounted  to  thirty-seven  feet.  The  heat  radiated  from  the  earth 
did  not  appear  to  affect  the  atmosphere  on  the  line  of  sight  between 
the  Head  and  Boss  Mount,  the  air  being  almost  constant  in  its  tem- 
perature. Close  to  the  ground,  however,  the  temperature  changed 
considerably.  In  this  respect,  varying  results  might  be  expected 
in  other  localities. 
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Regular  Mbbtino,  July  20th,  1874. 

President  in  the  Chwr. 

Fifty  members  present. 

E.  Stevens  was  elected  a  resident  member. 

Donations  to  the  Museum :  From  J.  S.  Lawson,  of  the  Coast 
Survey,  specimens  of  Verillia  Blakeiy  preserved  in  glycerine,  in  a 
heavy  glass  tube,  the  gift  of  Professor  Davidson.  From  John  Wil- 
liamson, Secretary  of  the  Acclimatization  Society,  a  collection  of 
fish,  embracing  eight  species,  from  Lake  Tahoe  :  there  are  ten  vari- 
eties of  fish  found  in  the  lake.  From  E.  Stevens,  four  specimens 
of  iron  ore,  and  one  of  fossil  earth,  from  the  Sublette  mines,  Del 
Norte  County,  ten  miles  northeast  of  Crescent  City :  the  fossil  earth 
occurs  in  great  beds,  at  about  2,000  feet  altitude.  From  Eugene 
Gillespie,  of  Cape  St.  Lucas,  through  Mr.  Dameron,  a  box  of  the 
leaves  and  berries  of  a  plant  said  to  be  poisonous ;  accompanying 
the  specimen  was  a  letter  describing  the  plant  and  the  symptoms 
exhibited  by  a  child  whose  death  was  caused  by  contact  with,  or 
eating  the  berries  of  the  shrub.  The  Alaska  Commercial  Company 
presented  a  skeleton  of  a  large  Alaska  seal.  Dr.  Blake  presented 
specimens  of  mica,  containing  potash,  lithium,  and  chromium,  with 
which  gold  was  associated  in  considerable  quantity,  found  at  Gran- 
ite Creek,  near  Coloma — ^the  only  specimens,  he  believed,  in  which 
gold  had  been  obtained  in  any  other  vein  of  mineral  than  quarts : 
the  specimens  did  not  occur  continuously,  but  in  patches,  and 
occurred  in  an  altered  porphyritic  rock ;  they  were  a  very  beauti- 
ful microscopic  study,  and  the  formation  indicated  that  the  gold 
must  have  been  deposited  by  aqueous  solution  between  the  thin 
flakes  of  mica.  From  Professor  George  Davidson,  specimen  of 
Echinarachnius  eccentrictiSj  of  Escholtz.  J.  P.  Dameron  pre- 
sented specimen  of  Velella. 

A  bottle  of  Sonorous  Sand,  from  the  Island  of  Kaui,  of  the 
Hawaiian  group,  was  received  from  W.  R.  Frink,  with  a  letter 
describing  its  peculiarities,  as  follows : 
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^*  The  bank,  which  is  composed  of  this  sand,  commences  at  a  per- 
pendicular bluflf  at  the  southwest  end  of  the  island,  and  extends  one 
and  a  half  miles  almost  due  south,  parallel  with  the  beach,  which  is 
about  one  hundred  yards  distant  from  the  base  of  the  sand-bank. 
This  sand-drift  is  about  sixty  feet  high,  and  at  the  extreme  south 
end  the  angle  preserved  is  as  steep  as  the  nature  of  the  sand 
will  permit.  The  bank  is  constantly  extending  to  the  south.  It  is 
said  by  the  natives  that,  at  the  bluff,  and  along  the  middle  of  the 
bank,  the  sand  is  not  sonorous.  But  at  the  extreme  south  end  and 
for  half  a  mile  north,  if  you  slap  two  handfuls  together,  there  is  a 
soimd  produced  like  the  low  hooting  of  an  owl — ^more  or  less  sharp, 
according  as  the  motion  is  quick  or  slow.  Sit  down  upon  the  sand, 
and  give  one  hand  a  quick,  circular  motion,  and  the  sound  is  like 
the  heavy  bass  of  a  melodeon.  Kneel  upon  the  steep  incline,  ex- 
tend the  two  hands,  and  clasp  as  much  sand  as  possible,  slide  rap- 
idly down,  carrying  all  the  sand  you  can,  and  the  sound  accumu- 
lates as  you  descend,  until  it  is  like  distant  thunder.  In  this  ex- 
periment the  sound  was  sunicient  to  frighten  our  horses,  fastened  a 
short  distance  from  the  base  of  the  drift. 

'^  But  the  greatest  sound  we  produced  was  by  having  one  native 
lie  upon  his  belly,  and  another  taking  him  by  the  feet,  and  dragging 
him  rapidly  down  the  incline,  carrying  as  much  sand  as  possible 
with  them.  With  this  experiment  the  sound  was  terrific,  and  could 
have  been  heard  many  hundred  yards  distant.  With  all  the  ex- 
periments that  were  made,  it  seemed  the  sound  was  in  proportion 
to  the  amount  of  sand  put  in  motion  with  a  proportionate  velocity. 
Another  consideration  seems  requisite,  that  is,  its  perfect  dryness. 
The  dry  sand  would  sound  on  the  surface,  where  six  inches  beneath 
it  was  wet ;  but  if  any  of  the  wet  sand  became  mingled  with  the 
dry,  its  property  of  sounding  ceased  at  once.  The  sand  appears  to 
the  eye  like  ordinary  beach  sand,  but  ordinary  beach  sand  will  not 
produce  the  sounds.  It  has  been  said  that  it  lost  its  sonorous  prop- 
erties when  taken  away  from  the  bank.  But  I  can  discover  no 
diminishing  of  its  sonorous  qualities,  even  with  the  bottle  uncorked, 
and  we  have  had  rain  frequently,  and  an  atmosphere  more  than 
ordinarily  moist  for  this  time  of  year.     Perhaps,  if  exposed  to  a 

Pbo€.  Cal.  Aoad.  Soi.,  Vol.  V.— 22.  Dscbicbeb,  187A. 
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very  damp  atmosphere,  it  might  absorb  moisture  enough  to  prevent 
its  sounding." 

Donations  to  the  Library  :  Senator  Cornelius  Cole  presented  one  hundred 
Yolnmes  of  books,  and  forty  pamphlets,  mostly  public  documents.  Mr. 
Amos  Bowman  presented  his  report  on  the  Georgetown  Divide.  D.  D.  Colton 
presented  Adams'  Map  of  History. 

One  case  of  books  was  received  from  the  Smithsonian  Institution,  containing 
the  following  :  Records  of  the  Geological  Survey  of  India,  Vol.  VI.,  Parts  1 
and  3  ;  Memoirs  of  the  Geological  Surrey  of  India,  Calcutta,  Vol.  I,  Part  1, 
Vol.  IV.,  Parts  3  and  4  (Palfleontologia,  India) ;  Memoirs  of  the  Geological 
Survey  of  India,  Vol.  X.,  Part  1  ;  Bulletin  de  la  Societe  Imperiale  des  Nato- 
ralistes  de  Moscow,  No.  2, 1873  ;  Bulletin  de  la  Societe  des  Sciences  Histori- 
ques  et  Naturelles  de  Lyonne,  Vol.  XXVII.,  1873  ;  Two  volumes  in  BuBsian 
language ;  Jahrbnch  der  E.  K.  Geologischen  Beichsanstalte,  Wien,  1873 ; 
Oversight  over  det  B.  Danske  Videns  Eabirnes  Selskabs  Forhandlinger  og 
dits  Medlemmers  Arbejder  i  Aamt,  Copenhagen,  1873 ;  Les  Cristalloids  Com- 
plexes a  Sommit  Etoil^,  par  Le  Cti  Leopold  Hugo,  Paris,  1872  ;  Introduction 
a  la  Geometrie  description  des  Cristalloides,  par  Le  Cti  Leopold  Hugo,  Paris, 
1874 ;  Sitzungs-Berichte  der  Naturwissenschaftlchin  Gesellschaft,  Isis  en  Dres- 
den, 1873 ;  Mittheilungen  aus  dim  Eonigl  Mineral  Museum  in  Dresden  fur  dii 
Jahre,  1872  and  1873  ;  Eztraite  des  Annales  de  la  Soci^t^  Entomologique  de 
Belgique,  Vol.  XVI.,  1873  ;  Journal  de  la  Soci^t^  d'Horticulture,  1870  and 
1872;  Achtundfunfziyster  Jahrisbericht  der  Natur,  Gesellschaft  in  Emden, 
1872  ;  Bulletin  de  la  Society  des  Sciences  Naturelles  de  Neuchatel,  Vol.  IX., 

1872  ;  Nachrichten  von  der  G.  Gesellschaft  der  Wissenschaften  und  der  Georg- 
Augusts-Universitat  aus  der  Jahre  1873,  Gottingen.  Verhandlungen  des  Natur 
Vereins  der  Preussischen  Bheinlande  und  Westphaliens,  Bonn,  1872  and  1873  ; 
Archives  Neerlandaises  des  Sciences  Ezactes  et  Naturelles,  Paris,  1873 ;  Neer- 
derlandsch  Meteorolog,  1868  and  1872 ;  Suggestions  on  a  Uniform  System  of 
Meterorological  Observation,  Utrecht,  1872 ;  Verhandlunger  des  Botanischer 
Verein  der  Provinz  Brandenburg,  Berlin,  1872  ;  Verslagen  en  Medederlingen 
der  E.  Akademie  van  Westenschappen,  Amsterdam,  1873  ;  Jaarbuck  van  de 
E.  Akademie  van  Wettenscbappen,  Amsterdam,  1872  ;  Ganda  Domestica, 
Amsterdam,  1873 ;  Memoires  de  la  Socidte  Nationale  des  Sciences  Naturelles 
de  Cherbourg,  Vol.  XVII.,  Paris ;  Catalogue  de  la  Biblldtheque  de  la  Societe 
Nationale  des  Sciences  de  Cherbourg,  1873  ;  Bericht  iiber  die  Senckenbergesche 
Naturforschende  Gesellschaa,  Frankfurt,  1872  and  1873  ;  Tenth  Annual  Be- 
port  of  the  Belfast  Naturalist  Field  Club,  1872-1873  ;  Annales  de  la  Soci^t^ 
Malacologique  de  Belgique,  Vols.  VI.  and  VII.,  1872  and  1873,  and  Vol.  IL. 

1873  ;  Memoirs  de  la  Society  de  Physique  et  d'Historie  Naturelle  de  Geneva, 
Vol.  XXIII.,  Part  1 ;  Sitzungsberichte,  der  E.  Akademie  der  Wissenchaflen, 
Wien,  1872  and  1873  ;  Mikrogeologische  Studien,  etc.,  Christian  Ehrenburg, 
Berlin,  1872  ;  Bulletin  Meterologique  de  L'Observatorie  de  L'Univeraitie  Up? 
sal,  1873,  Vol.  V. ;  Nova  Acta  Begia  Societates  Scientiarum  Upsalensis,  Vol. 
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Vm.,  Ibsc.  2, 1873  ;  AbhaodlaDgeo  der  Matbematisch-Physikalesaben  Glasse 
der  Kobiglich  BayerischeD  Akaderoie  der  WissenscbafteD,  Manicben,  1873  and 
1874 ;  Yerzercbniss  der  Mitzlieder  der  E.  B.  Akademie  der  Wissenscbaften, 
1873 ;  Bede  in  der  oSeDthichen  ZitzoDgda  E.  Akademie  der  WisseDscbafteD, 
am  25  Joli,  1873 ;  Der  Antbeil  da  E.  Bayeriscben  Akademie  der  Wissenscbaf- 
teD  and  der  Entwickenblung  der  Electriatatslcbere^  Manicb,  1873 ;  Annalen 
der  E.  Stemwarte,  YoL  XIX.,  Manicben  ;  Sitzungsberecbte,  der  Matbemat- 
iscbe-PbysikaliscbeD  Glasse  da  E;  B.  Akademie  der  WiasenscbafteD,  Yol.  1,  2, 
and  3,  Manicb,  1872.  On  some  remarkable  forms  of  Animal  Life  from  the 
Great  Deeps  off  tbe  Norwegian  Coast,  by  G^rge  Ossian  Sars,  Gbristiania,  1872 . 
Die  Pfianzenwett  Norwegens,  ein  beitrag  zur  Natnr-  nnd  Galtargescbicbte 
Nord-Earopas,  YOD  Dr.  F.  G.  Scbiibeler,  Gbristiania,  1873.  TJberdieNerven- 
endignng  an  den  Tastbaaren  der,  etc.,  von  Dr.  J.  Scbobl,  Prag,  1872.  W.  G, 
Homer's  eigentlicbe  Aaffldsangsweise  Algebraiscber,  etc.,  von  Dr.  Wilb.  Matz- 
ka,Prag,  1871.  Ueber  Grapbische  Integration,  by  Josef  M.SoIin,  Prag,  1872. 
Die  Tangentialwage  nnd  ibre  Anwendnng  zar  Bestimung,  etc.,  von  E.  W. 
Zenger,  Prag,  1871.  Ueber  Frucbtsladien  Possiler  Pflanzen,  etc.,  by  Otaker 
Feistmantel,  Prag,  1872.  Ueber  die  Bestimnng  der  Yergrdssemng  nnd  der 
G^sicbtsfeldes,  etc.,  by  Dr.  A.  von  Waltenbofen,  Prag,  1871.  Steinkoblenflora 
Yon  Eralnp,  in  Bobemia,  von  Otaker  Feistmantel,  Prag,  1871.  Abbandlnngen 
beraosgegeben  von  Natarwissenscbaftlicben  Yereine  zu  Bremen,  1873.  III. 
Bd.  III.  Heft.  (Gonstruction  of  Yachts.)  Anvisning  til  Eonstmktion  af 
Lystfartoier  og  Bade,  af  G.  Archer,  Gbristiania,  1873.  Forekomster  af  Rise 
I  Yisse  Skifere  I  Norge,  Med  3  plancher  og  flore  trsesnit  af  Amnnd  Heland, 
Gbristiania,  1873.  Norsk  Meteorologisk  Aarbog  for  1871,  Gbristiania,  1872. 
Bndget  for  Marine- Afdelingen  nndr  Marine-ogPost-Departementet,  Gbristiania, 
1872.  LoY  om  Poflvoefenet,  Gbristiania,  1871.  Oversigt  ober  Statstasfeos 
Indtaegter  og  Udgifter,  etc.,  1872, 1873.  Memoires  de  L' Academic  Imperiale 
des  Sciences  de  St.  Petersboarg,  Tome  18,  No.  8, 9,  and  10 ;  Tome  19,  No.  1  U) 
7.  Bulletin  of  same,  (17  Feuilles  33-36)  (Peuilles  27  to  32) ;  Tome  18  (FeaO- 
les  1-7) ;  Tome  18  (Feuilles  8-15).  Memoires  de  la  Societe  de  Physique  et 
D'Histoire  Natnrelle,  Geneve,  1873.  Elektromagnetische  Untersuchnngen,  etc., 
Yon  Earl  Domalip,  Prag,  1872.  Erzeugnisse  Mehrdeu tiger  Elemeutargebilde, 
etc.,  von  Dr.  E.  Weyr,  Prag,  1871.  Uber  einen  Satz  der  Wabrscbeinlichkeits- 
Bechnung,  etc.,  von  Dr.  J.  Dienger,  Prag,  1872.  Beitr&ge  zur  Theorie  der 
.  Gurven  3  nnd  4  Ordnung,  von  0.  Eupper,  Prag,  1872.  Bulletins  de  L' Acad- 
emic Boyale  des  Sciences,  etc.,  Bruzelles,  1871,  Tome  32  ;  1872,  Tomes  33  and 
34.  Acad.  Boyale  de  Belgique,  extracts,  etc. ;  Observations  des  Phenomenes 
Periodiqnes  Pendant  L'Anne  1870.  Annuaire  de  L'Acad.  Boyale,  etc.,  de 
Belgique,  1875  and  1872  ;  two  vol. ;  Bruxelles,  1873.  Acad.  Boyale  de  Bel- 
gique, Genti^roe  Anniversairc  de  Foundation ;  Tome  Ist  and  2d,  (1772-1872) 
Bruxelles,  1872.  Tables  de  Mortalite  et  Seur  Developpement  D'Apres  Le  Plan 
d'une  Statistique  Internationale  et  Gomparee,  etc.,  Bruxelles,  1872.  Annales 
Meteorologiques  de  L*Ob8erYatoire  Boyale  de  Bruxelles,  by  A.  Quetelet,  Bru- 
xelles, 1871.    Norges  Officielle  Statistik,  Ghristiana,  Udgiven  I.  Aaret,  1870 
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F.  No.  2 ;  Ibid,  1871,  P.  No.  1 ;  Ibid,  1872,  C.  No.  1  and  2  ;  Ibid,  1873,  a 
No.  2-10 ;  Ibid,  1873.  A.  No.  1 ;  Ibid,  1872,  B.  No.  2 ;  Ibid,  1872,  D.  No.l. 
Beale  iDstitato  Lombardo  di  Scienzee  Lettere,yol.  5, 1872  (complete) ;  Vol.  4, 
fascicolo  14  to  20  ;  Vol.  6,  fascicolo  1  to  5  ;  Milano.  Jarbach  der  Raiserlich, 
Koniglichen  Geologischen  Reicbfianstatt,  Wien,  1873 ;  23  Band,  No.  2,  April, 
May,  and  Jane.  Memoires  de  la  Society  Boy  ale  dcs  Sciences  de  Liege,  1873. 
Historia  e  Memorias  de  Academia  Real  Das  Sciencias  de  lisboa ;  tomo  4, 
parti  2, 1870  ;  tomo  4,  parti  1,  Lisboa,  1871  :  tomo  2,  parti  1, 1857  ;  tomo  2, 
parti  2, 1861 ;  tomo  3,  parti  1,  1853  ;  tomo  1,  parti  1, 1854  ;  tomo  3,  parti  1, 
1863  ;  tomo  1,  parti  2, 1866.  Correspondeozblatt  des  NaturforBcber-Vereins 
la  Biga,  1872.  Die  Bildang  des  Knochengewebes,  Leipzig,  1872.  Oversight 
over  det  Eonelige  Danske  Yidenskabernes  Selskabs,  Copenhagen,  1872. 
Transactions  of  the  Edinburgh  Geological  Society,  Yol.  2,  p.  2.  Oal]ec9fto 
das  medalhas  e  condicora<;dra  Portnguezas  e  das  estrangeiras  com  Bela^fto  a 
Portugal ;  Pertencente  as  tom.  Ill  part.  II  das  Memorias  da  Acad.  Real  das 
Scien.  de  Lisboa,  by  Manuel  Bernardo  Lopes  Femandes.  Beretning  om  den  Al- 
mindelige  Udstilling  for  Tromso  Stift,  Oristiania,  1872.  On  the  Structure  of 
BrontotheridcB,  by  Prof.  Marsh,  Jan.,  1874.  Recherches  sur  la  Chronologie 
Egyptieone,  etc,  par  J.  Lieblein,  Ghristiania,  1873.  Eloge  de  Jean  Theodore 
Lacordaire,  par  M.  Edourd  Morren,  Liege,  1870.  Introduction  a  L'Etude  de 
la  Nutrition  des  Plants,  Brnxelles,  1872.  Bulletin  du  Congr^  Internal iooale 
de  Pomologie,  etc.,  Gand,  1863.  Projet  de  Chur  un  Jardln  D' Acclimation,  etc., 
Liege,  1863.  Uebersicht  der  Aemter-Yertheilnng  und  Wiss.  Thatigkert  des 
Naturwiss.  Yereins  zu  Hamburg- A Itona  in  Jahre  1871.  Abhandlungen  aus 
dem  Gebiete  der  Naturwissenschaften,  herausgegeben  yon  dem  Naturwi^  Ye- 
rein  in  Hamburg;  Hamburg,  1872.  Abhandlungen  der  Naturforschenden 
Gesellechaft  zu  Halle — original  auf^&tze  aus  den  Gebieter  der  Gesammten,  etc., 
Halle,  1 873.  Schriften  der  Koniglichen  der  Physikalisch-okonomischen  Gesell- 
schaft  zur  Eonigsberg,  1872.  On  the  Rise  of  Land  in  Scandinavia,  by  S.  A. 
Sexe,  Christiana,  1872.  Etude  sur  La  Naturalisation  de  quelques  Yegetaux 
Exotiques,ala  Montague  St.  Pierre  liz^Maastricht,  par  Andre  De  Yos,  Gand, 

1872.  Forhandlinger  i  Yidenskabs-Selskabet,  I  Cbristiani,  Aar.,1871.  Trans- 
actions of  the  Albany  Institute,  Yol.  7,  1872.  Ertekez^ick  a  Termeszettu- 
dom&nyok  Eorebol,  Pest,  1871.  Reale  Institnto  Lombardo  di  Scienze  e 
Lettere,  Yol.  4,  Milano,  1871.  Bulletin  de  la  Society  Impdriale  des  Natural- 
istes  de  Moscou  ;  Moscou,  1873  and  1872.  Bemerkungen  und  Berichtigungen 
zu  Kittel's  und  Eriechbaumer*s  Systematischer  Uebersicht  der  Fliegen,  etc, 
Nuremberg.    R.  Comitato  Geologico  D'  Italia,  Bollettino  No.  3  e  4,  Tirenze, 

1873.  Table  Generale  de  la  Belgique  Uorticole,  8vo.,  Gand,  1871.  Actes  de 
la  Soci^  6  Helvetique  des  Naturales,  etc.,  Fribourg,  1873.  Report  on  a  Topo- 
graphical Survey  of  the  Adirondack  Wildernoss  of  New  York,  Albany,  1873^ 
Proceedings  of  the  Philosophical  Society  of  Glasgow,  Yol.  8,  No.  2,  1872-73. 
Dur  Zoologische  Garten,  Nos.  1  to  6,  Frankfurt,  1873.  Sitzangsberichte  der 
Eonigl.  BuhmifChen  Gesellschaft  der  Wissenschaften  in  Prag,  Janu-Juni,  and 
Juli-Dezember,  Prag,  1872.  Beitrage  zur  Pbysikuiischen  Geographic  der 
Presburger  Gespauschaft,  von  Dr.  G.  A.  Kornhuber,  Presburg,  1865. 
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Professor  Davidson  communicated  to  the  Academy  the  general 
results  of  the  recent  survey  made  by  Commander  Belknap,  of  the 
United  States  steamer  Tascarora^  on  the  proposed  southern  route 
for  the  telegraph  cable  from  this  coast  to  Japan  ;  his  remarks  were 
illustrated  with  charts  and  drawings.  In  the  soundings  from  San 
Francisco  to  San  Diego,  a  great  many  off-shore  lines  were  run. 
Ninety  miles  off  Point  San  Luis  the  depth  increased  to  2,000 
fathoms,  with  gray  greenish  ooze  at  the  bottom,  aud  a  temperature 
of  a  little  over  32  degrees.  Off  Cape  Mendocino  a  plateau  was 
found,  with  a  depth  of  2,500  fathoms.  Off  San  Nicolas,  at  the 
distance  of  33  or  34  miles,  the  depth  was  2,000  fathoms.  Down 
the  California  coast  the  ooze  became  greenish,  until  San  Diego  was 
approached,  and  on  the  plateau  off  there  a  greenish  yellowish 
-ooze  was  obtained.  Thence  across  to  Honolulu  the  ooze  was  yel- 
lowish, then  yellowish  brown,  and  finally  brown  near  Honolulu. 
In  all  cases  the  signs  of  former  life  brought  up  were  the  same  as 
ihose  obtained  on  the  Northern  Pacific  Coast. 

To  Honolulu  the  distance  is  2,200  miles.  The  bottom  averages 
2,565  fathoms  in  depth,  or  15,510  feet,  and  the  average  tempera- 
ture is  33  6-10  deg.  Much  more  than  one-half  of  this  water  along 
the  ocean-bed  has  a  temperature  of  35  degs.  only  ;  above  this  came 
a  stratum  of  water  heated  to  40  deg.,  and  above  this  again,  water 
heated  to  50  deg.  Upon  a  calculation  of  the  volume  of  water  be- 
tween this  coast  and  Honolulu,  along  the  line  of  soundings,  he 
estimated  the  quantity  at  1,858,000  cubic  miles.  Of  this,  1,046,- 
OOO  cubic  miles  range  in  temperature  from  33.6  to  35.  Between 
the  temperature  of  35  and  40  there  are  582,000  cubic  miles  ;  from 
40  to  50  degs.,  180,000  cubic  miles ;  and  from  50  degs.  to  the 
highest  temperature,  wUch  is  found  over  at  Honolulu,  73^  degs., 
the  volume  is  100,000  cubic  miles.  In  other  words,  the  film  of 
surface-water  ranging  from  59  to  73  6-10  is  only  one-tenth  of  the 
mass  of  water  below  it.  Apparently,  the  grade  is  very  steep  at 
Honolulu  and  off  San  Diego,  but  in  reality  it  never  exceeds  one 
foot  in  twenty-six ;  no  greater  impediment  to  cable-laying  is  en- 
countered from  Honolulu  to  Bonin  Island,  where  there  is  the  great- 
est depth  of  the  route,  3,262  fathoms,  nor  thence  to  Japan.  In 
sounding  to  Bonin  several  submarine  mountains  were  discovered, 
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and  the  lead  came  up  twice  in  a  battered  state,  as  if  it  had  struck 
rock.  The  total  distances  along  the  route  are :  From  Honolulu  to 
San  Diego,  2,240  miles ;  from  Honolulu  to  Peel  Island,  3,278 ; 
and  from  Peel  Island  to  the  coast  of  Japan,  480  miles ;  being  5,993 
nautical  nules,  or  6,950  statute  miles.  This  does  not  allow  for  any 
slacks  in  laying  the  cable. 

Faoifio  Coast  Lepidoptera,  No.  6.— Notes  on  the  Earlier  Stages  of 
Gtenuoha  Multifaria,  Boisduval. 

BT  HENRT  EDWARDS. 

Throagh  thekindDess  of  Dr.  Blake,  of  this  Academy,  I  have  an  opportnDity 
to  call  attention  to  the  earlier  stages  of  one  of  oar  rarer  day-  flying  moths, 
{Ctenucha  mvltifaria)  the  transformations  of  which  were  previously  qaite  un- 
known. Dr.  Blake  captured  a  female  recently  at  Crystal  Springs,  San  Mateo 
County,  in  the  act  of  depositing  her  eggs  upon  the  leaves  of  the  snow  berry 
(Symphoricarpus  racemosus.  Michx).  The  caterpillar  may  therefore  hereafter 
be  sought  for  upon  that  plant. 

Egg,  Spherical  above,  much  flattened  at  base,  dull  cream  white,  slightly 
glossy.  Attached  to  the  upper  surface  of  the  leaf,  and  deposited  separately, 
in  this  respect  differing  from  the  species  known  in  the  Atlantic  States  as 
Ctenucha  virginicat  the  eggs  of  the  latter  being  found  in  small  clusters,  adher- 
ing compactly  together.  The  young  caterpillars  emerged  from  the  tgg  in 
about  twelve  days,  and  presented  the  following  appearance : 

Head,  rather  large,  pale  chestnut  brown.  Body,  dull  cream  white,  with  nu- 
merous concolorons  hairs,  those  of  the  extremities  being  the  largest  Along 
the  head  in  front  is  a  faint,  slightly  waved  black  line.  Each  segment  is  pnv; 
vidod  with  a  row  of  black  dots,  about  four  to  each  segment,  becoming  fainter 
towards  the  posterior  extremity. 

Though  supplied  constantly  with  fresh  food,  and  watched«with  every  care,  I 
reg^t  to  say  that  my  young  larva  all  died  within  a  week,  so  that  the  mature 
caterpillar  of  this  interesting  insect  still  remains  unknown  ;  but  during  a  recent 
visit  to  Monterey,  I  found  adhering  to  the  trunk  of  a  pine  tree  a  singuhrly 
formed  cocoon,  so  remarkable  in  its  construction  as  to  cause  me  to  watch  for  the 
emergence  of  the  perfect  insect  with  considerable  interest.  I  had  the  satisfac- 
tion in  a  few  days  of  discovering  that  it  was  the  present  species,  and  have 
pleasure  in  appendiDg  the  following  description  : 

Chrysalis.  Tubular,  slightly  thickened  about  the  anterior  portion  of  the 
thorax.  Shining,  pitchy,  with  a  double  line  on  the  thorax,  some  streaks  on  the 
wing  cases,  the  antennae,  mouth  parts,  and  the  base  of  each  abdominal  segment, 
bright  chestnut  color.  A' few  very  short  hairs  are  scattered  about  the  upper 
side  of  the  abdomen. 

Length,  0.75  inch. 
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The  cocoon  was  formed  of  rather  long  hairs,  pale  fawn  color,  sparsely 
mingled  with  black,  which  appear  to  rest  on  each  other,  and  to  be  irregularly 
placed.  The  upper  portion  was  drawn  up  into  a  pointed  ridge  and  gable- 
shaped,  like  the  roof  of  a  house,  while  the  base  was  spread  oat,  and  attached 
very  loosely  to  the  trunk  of  the  tree,  compelling  me  to  cut  away  a  piece  of  the 
bark  in  order  to  secure  the  cocoon.  The  structure  of  the  chrysalis  case  of  this 
genns  appears  to  be  peculiar.  According  to  Dr.  A.  S.  Packard, "  it  is  formed  out 
of  the  hairs  of  the  caterpillar,  without  any  silken  threads  being  employed,  as  far  as 
could  be  obaenred  by  microscopical  examination.  The  hairs  of  these  insects 
are  thickly  armed  with  minute  spinules,  so  that  by  being  placed  next  to  each 
other,  they  readily  adhere  together,  no  silk  being  spun  throughout  the  entire 
operation." 

This  insect,  which  is  at  present  rare  in  collections,  is  found  in  its  perfect 
state  among  reeds  in  rather  marshy  districts,  and  may  be  known  by  its  bright 
bluish  black  color,  with  crimson  marks  on  the  head  and  thorax.  Unless  in 
very  hot  sunshine,  it  is  a  remarkably  sluggish  insect,  and  feigns  death  when 
captured. 

A  still  scarcer,  but  closely  allied  species,  described  by  me  in  these  Transactions 
as  Ctenwha  Walsinghamii,  was  taken  by  Lord  Walsingham  some  three  years 
since  in  Southern  Oregon.  I  have  now  to  record  the  capture  of  two  other 
specimens  of  this  rare  insect  by  Mrs.  Howard  Coit,  in  Napa  County,  and  by  her 
kindly  added  to  my  collection.  This  indicates  rather  a  wider  range  than  be- 
longs to  most  members  of  the  genus,  as  they  appear  from  our  present  knowl- 
edge of  them  to  be  remarkably  local. 

The  members  of  the  Academy  were  invited  by  Mr.  Steams,  on 
behalf  of  the  Board  of  Regents  of  the  University  of  California,  to 
attend  the  commencement  exercises  at  Berkeley.  A  vote  of 
thanks  was  passed  to  the  Regents  for  their  courtesy. 

Professor  Davidson  reported  that  the  trustees  had  held  a  number 
of  meetings  with  regard  to  framing  a  new  constitution,  and  had 
called  in  to  their  aid  Judge  Curry,  R.  C.  Harrison,  and  Samuel 
Wilson.  They  hoped  to  present  to  the  Academy  at  the  next  meet- 
ing such  amendments  to  the  constitution  as  were  required  to  guard 
against  mistakes  in  the  management  of  their  property. 
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Regular  Mbbting,  August  3d,  1874. 

President  in  the  Chair. 

On  ballot,  the  following  resident  members  were  elected :  Hon. 
Cornelius  Cole,  Prof.  T.  Guerin,  James  Faulkner,  and  Carl  I. 
Schneider. 

The  following,  purchased  for  the  museum  by  Capt.  C.  M.  Scam- 
mon,  were  submitted.  Baleen  of  the  sulphur  bottom  whale  (^SiAolU' 
tu  sulphureus  of  Cope)  taken  at  Santa  Cruz ;  Baleen  of  Bowhead 
(^Balaena  Sieboldii  of  Linnaeus).  Baleen  of  Right  whale  (jSo- 
Icena  Sieboldii  of  Gray).  Baleen  of  California  gray  whale  {Ba- 
ehianecUB  glauca  of  Cope).  Earbone  of  a  right  whale,  taken  on 
coast  of  Alaska  in  1878.  Earbone  of  the  Orca  or  Killer,  a  ceta- 
cean of  the  dolphin  family.  Skull  of  a  dolphin,  with  sereral 
vertebral  plates,  taken  off  the  coast  of  California,  Oct.  29th,  1873. 
Skull  of  porpoise  QLaffenorhynchua  obliquidens  of  Gill).  Skull  of 
porpoise,  name  undetermined.  Skull  of  Bay  porpoise  (^Phoccena 
vomarina  of  Gill),  the  leastjn  size  of  the  entire  whale  tribe  in- 
habiting the  Pacific  North  American,  Coast.  Jaw  of  a  white- 
headed  or  mottled  grampus  QGramptLS  Steamsii  of  Dr.  Dall). 
Bunch  of  warts  taken  from  the  head  of  BdUena  SieboUlii.  These 
warts  are  called  by  the  sailors  "  rose  buds."  Piece  of  the  right 
whale's  "  bonnet "  (£a?6Pna  Sieboldu)  taken  on  the  Northwest- 
em  Coast.  Two  specimens  of  walrus  hide.  Fifteen  jars  of  alco- 
holic specimens  of  various  parts  of  cetaceans,  with  many  of  the  para- 
sites peculiar  to  them  ;  and  also  specimens  of  crustaceans,  used  as 
food  by  the  whales.  Henry  Edwards  presented  specimen  of  Mi/ria- 
pod^  from  the  Hawaiian  Islands,  and  a  fresh  water  crustacean  from 
the  Dalles,  Oregon.  Mr.  McHenry  presented  a  piece  of  wood 
covered  with  moss,  from  King  County,  W.  T.  Mr.  Lorquin  pre- 
sented Bticephala  albiola^  or  butter  ball  duck,  and  Querquedula  cyan- 
apteraj  or  blue-winged  teal.  J.  R.  Scupham  presented  small  shells 
collected  on  the  Promontory  Mountains,  Utah.  Mr.  Gruber  pre- 
sented about  twenty  specimens  of  birds. 
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The  order  of  business  was  suspended,  and  the  President  pre- 
sented to  the  Academy  on  behalf  of  the  Board  of  Trustees,  the 
amendments  to  the  Constitution  heretofore  offered,  with  a  report 
from  that  Board  that  they  had  amended  the  same,  and  recommend- 
ing the  adoption  by  the  Academy  of  the  same  as  amended  by 
ihem,  as  and  for  the  Constitution  and  By-Laws  of  the  California 
Academy  of  Sciences,  in  lieu  of  those  now  existing. 

The  following  are  the  amendments  to  the  Constitution  as  reported 
from  the  Trustees  for  adoption : 

ARTICLE  I. 


SscnoN  1.    This  Society  shall  be  known  as  the  California  Academy  of 

SC'IEMCBB. 

ABTICLE  n. 

MEMBERS. 

SncrnoN  x.  The  Academy  shall  consist  6f  resident,  life,  and  honorary 
members,  who  shall  be  elected  in  the  manner  hereinafter  prescribed. 

Sec.  2.  Each  applicant  for  life,  or  resident  membership,  must  be  proposed 
in  writing,  at  a  stated  meeting  of  the  Academy,  by  two  or  more  resident  or  life 
members ;  and  the  name,  occupation,  and  residence  of  the  applicant  thus  pro- 
posed shall  be  posted  in  a  conspicuous  place  in  the  hall  of  the  Academy  for  not 
lees  than  one  month  from  the  date  of  proposing.  After  the  name  of  an  appli- 
cant for  membership  has  been  so  proposed,  the  Council  shall,  at  its  next  reg^ular 
meeting,  determine  by  ballot  the  eligibility  of  the  person  proposed.  If  the 
Council  shall  decide  that  the  person  proposed  is  worthy  of  membership,  it  shaU 
so  report  at  the  next  stated  meeting  of  the  Academy,  at  which  time  he  shall  be 
balloted  for  by  the  Academy. 

No  person  shall  be  elected  to  membership  in  the  Academy  during  the  month 
preceding  the  Annual  Election. 

Every  person  elected  to  membership  shall  pay  the  initiation  fee  and  the  first 
quarter's  dues  within  one  month  after  receiving  notice  of  his  election,  and 
shall  sig^  the  Constitution. 

Sec.  3.  If  any  applicant  for  membership  has  not  been  reported  upon  fiiTor- 
ably  by  the  Council,  or  has  been  rejected  by  the  Academy,  his  name  may  be 
again  proposed  at^  any  time  after  the  expiration  of  one  year  from  the  date  of 
his  rejection. 

Sec.  4.  Honorary  members  shall  be  elected  only  at  the  annual  meeting,  and 
mnst  have  been  proposed  by  the  Council  not  less  than  two  months  before  such 
meeting,  and  the  names  of  the  candidates  posted  in  a  conspicuous  place  in  the 
hail  of  the  Academy  for  that  time. 

Each  candidate  for  life,    resident,  or  honorary  membership   must,   to    be 
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elected,  have  received  the  votes  of  at  least  four-fifths  of  the  members  voting, 
and  no  more  than  one  candidate  can  be  voted  for  at  one  ballot.  No  dection 
shall  be  declared  unless  twenty  votes  have  been  cast,  and  in  such  case  the  ballot 
shall  be  taken  at  the  next  stated  meeting. 

Sbg.  5 .  Any  member  may,  at  any  time  after  his  election,  become  a  life  mem- 
ber by  paying  into  the  treasury  of  the  Academy  the  sum  of  one  hundred  dollan, 
and  notifying  the  Recording  Secretary  that  he  desires  to  be  enrolled  as  a  life 
member.  The  Council  shall  have  the  privilege  of  nominating  for  election  for 
life  membership  at  the  annual  election,  such  persons  as  have  rendered  valuable 
services  to  the  Academy ;  such  eloctions  not  to  exceed  two  annually. 

Correspondents  of  the  Academy  shall  be  appointed  by  the  Council  for  one 
year,  and  shall  have  the  privilege  of  attending  the  meetings  and  visiting 
the  library  and  museum,  and  of  reading  and  communicating  papers  to  the 
Academy. 

Sec.  6.  The  business  of  the  Academy  shall  be  managed  exclusively  by  the 
resident  and  life  members,  from  whom  the  officers  of  the  Academy  shall  be 
elected. 

Sec.  7.  The  number  of  honorary  members  shall  not  exceed  fifty,  of  which 
thirty  shall  be  residents  and  citizens  of  the  United  States,  and  twenty  of 
foreign  countries. 

Sec.  8.  Any  member  may  be  expelled  from  the  Academy  for  cause,  and  after 
due  hearing,  by  a  vote  of  two-thirds  of  the  members  present  and  voting.  Bat 
prooeedings  for  such  expulsion  'can  be  conducted  only  at  a  stated  or  adjourned 
meeting.  The  accused  shall  have  the  right  to  be  present  at  trial,  but  must 
withdraw  when  the  vote  for  expulsion  is  ordered. 

A  member  shall  not  be  expelled  unless  at  least  twenty  members  vote  for  his 
expulsion. 

A  person  expelled  from  the  Academy  shall  forever  thereafter  be  ineligible  for 
membership. 

ARTICLE  IIL 

TRUSTEES. 

Section  i.  There  shall  be  elected  annually  seven  Trustees,  who  shall  have 
charge  and  manag^ement  of  the  estate  and  proparty  balonging  to  this  Society, 
and  shall  transact  all  affairs  relative  to  the  temporalities  thereof. 

Sec.  2.  Immediately  after  entering  upon  their  term  of  office,  the  Trustees 
shall  organize  by  selecting  one  of  their  number  as  President  of  the  Board,  and 
shall  appoint  a  Secretary  to  keep  the  record  of  their  proceedings,  and  perform 
such  other  duties  as  they  may  require. 

Sec.  3.  The  Trustees  shall  have  power  to  adopt  such  By-Laws  and  Rules  as 
shall  not  bo  inconsistent  with  the  provisions  of  this  Constitution,  for  ihe 
management  and  regulations  of  the  affairs  and  property  intrusted  to  them  and 
under  their  control ;  the  times  and  manner  of  conducting  their  meetings  and  of 
transacting  business  thereat ;  and  the  government  and  conduct  of  the  persons 
appointed  by  them  to  fill  any  office  or  position.  They  shall  require  from  the 
Treasurer,  Librarian,  and  Director  of  the  Museum,  and  from  any  person  who 
may  be  appointed  by  them  to  any  position  of  trust,  such  bonds  as  in  their 
opinion  shall  be  a  security  to  the  Society  for  the  ffvithful  discharge  by  him  of 
his  duties. 
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Sbc.  4.  The  Tmstees  shall  seleot  some  hank  in  the  city  of  San  Franoisoo  as 
the  depository  of  the  funds  of  the  Academy,  and  shall  cause  all  moneys  re- 
osived  by  them,  or  by  any  one  of  them,  to  be  deposited  in  such  bank  in  the  name 
of  the  Galifomia  Academy  of  Sciences.  The  bank  selected  by  them  as  such 
depository  may  be  changed  wheneyer  the  Trustees  shall  deem  it  expedient.  No 
moneyB  shall  be  withdrawn  from  said  bank  except  upon  the  written  order  and 
diieotioa  of  the  Trustees,  and  no  disbursement  shall  be  made  except  upon  de- 
mands that  have  been  properly  audited  by  them,  and  for  which  their  warrant 
dball  haTB  been  drawn,  signed  by  the  President  and  Secretary  of  the  Board  of 
Tmrtooi^'  and  ooontenigned  by  the  Treasurer  of  the  Academy.  They  shall 
canss  suitable  books  of  accounts  to  be  kept,  which  shall  at  all  times  clearly 
diow  aU  their  transactions,  receipts,  and  disbursementa  At  the  annual  meet- 
ing they  shall  present  to  the  Ac^emy  a  detailed  statement  of  all  their  trans- 
aetionfl  during  the  preceding  year,  together  with  Touchers  for  all  payments 
made  by  them,  and  a  full  report  of  all  property,  zeal  and  personal,  held  by 
them,  and  of  the  condition  bf  the  Ck>rporation. 

Sbc.  5.  Whenever  the  Trustees  shall  have  in  their  hands  funds  that  in  their 
opinion  axe  not  needed  £Dr  the  immediate  use  of  the  Academy,  they  shall  have 
the  power  to  loan  the  same  in  the  name  of  the  Corporation  upon  such  terms  as 
they  may  deem  advisable. 

No  loan,  however,  shall  be  made  except  the  same  shall  be  secured  by  mort- 
gage of  unincumbered  real  estate  in  the  City  and  County  of  San  Francisco,  the 
▼alne  of  which,  exclusive  of  all  improvements,  shall  in  the  judgment  of  the 
Tmstees  be  twice  the  amount  of  the  loexk ;  or  by  a  pledge  of  Ifxmda  of  the  State 
of  Galifoznia,  or  of  the  City  and  County  of  San  Francisco,  whose  par  value 
shall  be  double  ih.e  amount  of  the  loan. 

The  funds  of  tlie  Academy  shall  not  be  loaned  to  'any  of  its  Trustees,  nor 
ihaU  any  loan  be  made  except  upon  the  vote  of  not  less  than  five  of  the  Trus- 
tee!, entered  upon  the  record  of  their  proceedings,  and  specifying  the  amount, 
terms,  and  seonrity,  and  the  person  to  whom  the  loan  is  made.  If  any  loan 
■hall  be  made  contrary  to  the  provisions  of  this  section,  the  Trustees  making 
the  same  shall  be  individually  and  severally  liable  to  the  Corporation  for  th  e 
tmoont  so  loaned. 

Sbc.  6.  The  Trustees  shall  have  power,  if  in  their  judgment  it  is  advisable, 
to  invest  any  of  the  funds  of  the  Academy  not  needed  for  immediate  use,  in 
bonds  of  the  State  of  California,  or  of  the  City  and  County  of  San  Francisco. 
Such  investments,  however,  shall  bo  made  only  by  the  unanimous  vote  of  all  the 
IVnstees,  entered  upon  the  record  of  their  proceedings,  and  specifying  the 
amount  and  character  of  the  investment. 

Sbc.  7.  The  Trustees  shall  have  the  custody  of  the  corporate  seal  of  the 
Academy,  and  aihall  affix  the  same  to  all  contracts  entered  into  by  them  in  the 
i  id  the  Corporation. 

ARTICLE  IV. 


SscnoN  X.  The  officers  of  the  Academy  shall  be  a  President,  First  and  Sec- 
ond Vice-Presidents,  a  Corresponding  Secretary,  a  Becording  Secretary,  a 
Treasurer,  a  Librarian,  and  a  Director  of  the  Museum,  all  of  whom  must  have 
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been  life  or  resident  membars  for  three  years  prerioos  to  their  election.  The 
ofSoers  of  the  Academy  shall  constitute  a  Council  for  the  transaction  of  such 
business  as  may  be  assigned  to  it  by  the  Gonstitntion  and  the  Academy.  The 
President  of  the  Academy  ohall  be  Chairman  of  the  Council.  Surplus  pnblioa- 
tionn  and  exchanges  of  specimens  shall  be  under  the  control  of  the  Council. 

The  Council  and  officers  and  members  are  prohibited  from  incurring  any  in- 
debtedness on  behalf  of  this  Society,  unless  authorissed  by  the  Trustees. 

Sbc.  2.  The  Trustdes  and  Officers  of  the  Academy  shall  be  elected  by  ballot 
on  the  day  of  the  annual  meeting,  for  the  term  of  one  year.  Their  term  of 
office  shall  commence  on  the  third  Monday  in  Janiuiry,  and  continue  until  their 
successors  are  elected  and  qualified.  Before  the  stated  meeting  of  the  Aoademy 
on  the  first  Monday  of  December,  the  Council  and  Trustees  shall  meet  jointly 
to  select  a  Nominating  Committee  of  five  persons  from  among  the  members  of 
the  Academy  not  holding  office,  and  this  Nominating  Committee  shall  prepare 
and  present  to  the  Academy,  on  the  stated  meeting  of  the  third  Monday  in  De- 
cember, a  ticket,  naming  one  candidate  for  each  office  to  be  filled  lor  the  ensuing 
year,  and  thereupon  this  ticket  shall  be  posted  in  a  conspicuous  place  in  the  hall 
of  the  Academy.  Other  tickets  may  be  presented,  and  other  candidates  may  be 
balloted  for  at  the  annual  election.  At  the  stated  meeting  on  the  third  Monday 
in  December,  the  Academy  shall  appoint  two  Inspectors  and  two  Judges  of 
Election,  who  shall  have  the  charge  of  the  ballot-box,  and  shall  conduct  the 
election,  on  the  day  of  the  annual  meeting.  The  ballot-box  shall  be  kept  open 
from  the  hour  of  nine  A.  M.  to  six  F.  M.  to  receive  the  ballots  of  the  members 
having  the  privilege  of  voting,  and  a  reg^ter  of  those  who  vote  shall  be  pre- 
served. No  member  shall  vote  at  the  anmud  election  who  is  delinquent  in  the 
pcy ment  of  his  dues  for  any  portion  of  the  preceding  year.  At  the  close  of  the 
election  the  Judges  shall  announce  the  numbsr  of  ballots  cast  for  each  candidate, 
and  the  candidate  who  shall  receive  a  plurality  of  the  votes  cast  for  the  office 
for  which  he  had  been  nominated  shall  be  declared  duly  elected. 

Sec.  3.  The  President  of  the  Academy,  or  in  case  of  his  absence  or  inability 
to  serve,  the  First  Vice-President,  or  in  case  of  his  absence  or  inability  to  serve, 
the  Second  Vice-President,  shall  preside  at  the  meetings  of  the  Academy.  The 
President  shall  name  all  committees,  excepting  such  as  are  otherwise  espsoially 
provided  for,  and  shall  have  a  supervisory  direction  of  the  other  officers  of  the 
Academy.  At  the  annual  meeting  he  shall  make  a  report  upon  the  condition 
and  progress  of  the  Aoademy,  and  shall  also  announce  the  deaths  of  members 
that  have  taken  place  during  the  year. 

Sec.  4.  The  Becording  Secretary  shall  keep  a  record  of  the  proceedings  of 
the  Academy ;  shall  receive  and  refer  to  the  Publication  Committee  the  papers 
presented  for  publication ;  shall  furnish  to  it  an  abstract  of  the  proceedings  of 
the  Academy;  and  shall  duly  engross  and  sig^  the  minutes  of  each  meeting  be- 
fore the  next  stated  meeting.  He  shall  give  suitable  notice  of  the  time  and 
place  of  all  meetings  of  the  Academy.  He  shall  keep  a  duly  classified  list  of 
the  members,  and  shall  attend  to  such  other  business  in  his  department  as  the 
Academy  or  President  may  direct.  He  shall  notify  members  of  their  electioii, 
and  furnish  them  with  diplomas. 

Sbc.  5.  The  Corresponding  Secretary  shall  conduct  the  correspondence  with 
societies  and  individuals,  but  shall  submit  all  such  correspondence  to  the  Presi- 
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dent  for  hifl  approval  and  eignatnre.  He  shall  preserre  copies  of  the  oorres- 
pondenoe,  which  shall  be  kupt  in  the  Hull  of  the  Academy,  and  shall  be  at  all 
tunes  open  td  the  inspection  of  the  members  of  the  Academy.  He  shall  dis- 
tribute the  publications  of  the  Academy  to  the  members  and  to  the  societies 
that  are  entitled  to  them. 

Se».  6.  The  Treasurer  shall  receive  all  the  funds  of  the  Academy,  and  shall 
deposit  the  same,  in  the  name  of  the  California  Academy  of  Sciences,  in  such 
bank  as  may  be  desij^ated  by  the  Trustees,  and  shall  not  disburne  any  funds 
^accept  under  the  direction  of  the  Trustees.  He  shall  collect  all  dues  from 
members,  and  keep  books  showing  a  full  account  of  receipts  and  disbursements. 
He  shall  furnish  the  Trustees  and  the  Recording  Secretary,  whenever  required,  a 
list  of  members  entitled  to  vote.  He  shall  not  enter  upon  the  duties  of  his  office 
until  he  shall  have  given  such  bonds  as  the  Trustees  may  require.  He  shall  be 
8al>iect  to  removal  by  the  Trustees  for  cause. 

Sicc.  7.  The  Librarian  shall  have  charge  of  the  Library,  and  shall  enforce 
8Dch  rules  for  its  management  as  may  be  drawn  up  by  the  Council.  He  shall 
not  enter  upon  the  duties  of  his  office  until  he  shall  have  given  such  bonds  as 
the  Trustees  may  require,  and  shall  be  subject  to  removal  by  them  for  cause. 

Sbo.  8.  The  Director  of  the  Museum  shall  have  the  general  care  and  over- 
sight of  the  museum  and  scientific  collections  of  the*Academy,  aansted  by  such 
curators  as  may  be  appointed  by  the  Council.  He  shall  be  subject  to  such  rules 
for  the  management  of  the  museum  and  scientific  collections  as  may  be  pre- 
scribed by  the  Trustees.  He  shall  not  enter  upon  the  duties  of  his  office  until 
he  shall  have  given  such  bonds  as  the  Trustees  may  require,  and  shall  be  subject 
to  removal  by  them  fur  cause. 

Sbo.  9.  All  officers  shall  make  yearly  reports  to  the  Academy,  to  be  present- 
ed by  the  President  at  the  aimual  meeting ;  mid  special  reports  whenever  called 
upon  by  the  Trustees  or  the  Academy. 

Sec.  10.  In  case  of  vacancy  in  the  office  of  Trustees,  the  remaining  Trustees 
shall  fill  such  vacancy.  In  case  of  vacancy  of  any  other  officer,  the  Council 
shall  fill  such  vacancy.  The  person  selected  to  fill  any  vacancy  shall  hold  the 
office  until  the  third  Monday  in  January  thereafter. 

ARTICLE  V. 

MEETINGS. 

SiDcnoN  I .  The  Annual  Meeting  of  the  Academy  shall  be  held  on  the  first 
Monday  in  January  ;  but  if  that  day  is  a  legal  holiday,  then  upon  the  succeed- 
ing Tuesday.  Stated  meetings  shall  hj  held  on  the  first  and  third  Mondays  of 
each  month.  Field  meetings  and  exonr^tious  may  be  held  at  such  times  and 
places  as  the  Academy  may  direct.  The  date  of  the  annual  election  and  meet- 
ing shall  be  advertised  for  two  weeks  in  a  daily  papar  published  in  Stin  Eran- 
CISCO.  The  Council  shall  meet  at  least  once  a  month,  and  whenever  the  Presi- 
dent shall  call  it  together. 

Sec.  2.  Any  annual  or  stated  meeting  may  be  adjourned  from  time  to  time 
for  unfinished  buspiefls  only,  but  not  beyond  the  time  of  the  next  stated  meet- 
ing. 

Sec.  3.    A  special  meeting  of  the  Academy  may  be  called  at  any  time  by 
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the  Presideiit,  notice  of  which  shall  be  g^ven  by  advertising  in  a  daily  paper 
published  in  San  Francisco,  and  be  posted  in  the  hall  of  the  Academy.  No 
bnainesH  shall  be  transacted  at  a  special  meeting  except  that  specified  in  the 
call. 

ARTICLE  VI. 

FEES  AND  DUES. 

Section  x.  Resident  members  shall  pay  five  dollars  as  an  initiation  fee,  and 
three  dollars  per  quarter  in  advance.  The  payment  of  the  quarterly  dues  of 
the  officers  shall  be  left  optional  with  them. 

Sec.  2.  Life  members  shall  pay  the  sum  of  one  hundred  dollars  in  full  of 
all  dues  and  initiation  fee. 

Sec.  3.  Any  member  who  shall  be  in  arrears  for  dues  more  than  six  months, 
shall  take  no  part  in  the  business  of  the  Academy ;  and  the  names  of  those  who 
shall  be  one  year  in  arrears  shall  be  presented  to  the  Council  by  the  Treasurer. 
If  the  dues  of  any  member  who  is  delinquent  for  one  year  shall  not  be  paid 
within  three  months  after  the  presentation  of  his  name  to  the  Council,  his 
name  shall  be  stricken  from  the  rolls.  A  person  thus  dismissed  cannot  be  again 
proposed  for  membership  until  arrearage  have  been  paid,  nor  until  the  expira- 
tion of  one  year  from  the  date  of  dismissal.  A  person  who  shall  have  been  so 
dismissed  a  second  time  shall  never  again  be  eligible  for  membership. 

Sec.  4.  Members  who  may  remove  more  than  one  hundred  and  fifty  miles 
from  San  Franoisco  for  one  year  or  more,  may  continue  their  membership  by 
the  payment  of  half  dues. 

Sbc«  5.  The  Council  shall  be  empowered  to  exempt  (svb  ailentio)  a  member 
from  dues,  when,  from  peculiar  circumstances,  they  may  deem  it  for  the  inter- 
est of  the  Academy.  ^ 

Sec.  6.  Any  member  who  shall  have  paid  his  dues  continuoi:^y  for  twenty- 
five  years,  shall  thereupon  become  a  life  member  without  the  payment  of  far- 
ther dues. 

ARTICLE  Vn. 

SCIENITFIC  COMMUNICATIONS,  PUBLICATIONS,  AND  BBPOKT8. 

Section  x.  Communications  on  scientific  subjects  shall  be  read  at  stated 
meetings  of  the  Academy  ;  and  papers  by  any  member  may  be  read  by  the  au- 
thor or  by  any  other  member.  If  any  paper  is  accepted  for  publication,  the  au- 
thor shall  be  entitled  to  fifty  printed  copies. 

Sec.  2.  By  a  vote  of  the  members  present,  any  member  of  the  Academy  may 
read  a  paper  from  a  person  who  is  not  a  member.  He  shall  not  be  considered 
responsible  for  the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper.  Persons  who  are  not  members  may 
read  papers  upon  invitation  of  the  Academy. 

Sec.  3.  The  Committee  on  Publication  shall  direct  the  publications  of  the 
Academy  under  the  general  supervision  of  the  Council. 

Sec.  4.  Each  member  shall  be  entitled  to  receive,  free  of  cost,  one  copy  of 
all  publications  issued  by  the  Academy  during  the  time  of  his  membership. 

Sec.  5.  Medals  and  prizes  may  be  established,  and  the  means  of  bestowing 
them  accepted  by  the  Academy  upon  the  recommendation  of  the  Council,  by 
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whom  all  neoessary  arrangements  for  Uieir  establishment  and  award  shall  be 
made.  Bequests  and  trusts  having  for  their  object  the  advancement  of  science 
may  be  accepted  by  the  Academy. 

ABTICLE  Vin. 

AMENDMENTS  AND  BY-LAWS. 

Section  i.  This  Constitution  may  be  amended  on  the  day  of  any  annual 
election  of  the  Academy.  The  proposed  amendment  shall  be  submitted  in  writ- 
ing at  a  stated  meeting,  and,  if  accepted  by  a  majority  of  the  members  then 
present,  shall  be  referred  to  the  Council,  who  shall  have  power  to  amend  the 
proposition,  and  shall  report  the  same,  as  amended  by  them,  to  the  Academy. 
The  report  of  the  Council,  or  if  no  report  be  made  by  that  body  within  one 
month  after  its  reference  to  them,  the  original  proposition,  shall  be  considered 
by  the  Academy  at  a  stated  meeting,  and  may  be  amended  at  such  meeting.  If 
at  this  meeting  the  proposition  be  adopted  by  a  majority  of  the  members  then 
present^  it  shall  be  conspicuously  posted  in  the  hall  of  the  Academy  from  the 
time  of  such  adoption  until  the  day  of  the  annual  election,  when  it  shall  be 
voted  upon  by  ballot,  in  the  same  manner  as  the  officers  of  the  Academy.  No 
proposed  amendment  shall  be  voted  upon  on  the  day  of  the  annual  election,  un- 
less it  has  been  finally  adopted  at  a  stated  meeting,  and  posted  in  the  hall  of  the 
Academy  at  least  two  months  before  such  annual  election. 

Sec  2.  The  Academy  shall  have  the  power  to  adopt  By-Laws,  not  inconsist- 
ent with  this  Constitution,  for  the  conduct  of  its  meeting^,  the  government  of 
its  officers,  and  management  of  its  affairs.  Such  By-Laws  may  be  adopted  or 
amended,  at  any  stated  meeting,  by  a  two-thirds  vote,  provided  the  proposition 
for  such  By-Laws  or  amendment  shall  have  been  presented  at  a  previous  stated 
meeting,  and  posted  in  a  conspicuous  place  in  the  hall  of  the  Academy  for  not 
less  than  two  weeks ;  but  no  by-law  or  amendment  can  be  voted  upon  during 
the  month  preceding  the  annual  election. 

Sec.  3.  Nothing  in  this  Constitution  or  the  By-Laws  thereunder  shall  affect 
the  8t<it%LS  of  the  present  Officers  and  Trustees  of  the  Academy  for  the  term  for 
which  they  have  been  elected,  nor  until  their  successors  have  been  elected  and 
qualified  hereunder. 


The  following  are  the  By-Laws,  as  reported  from  the  Trustees 
for  adoption : 

ARTICLE  I. 

MEETINGS. 

Section  i  .  The  Stated  and  Annual  Meetings  of  the  Academy  shall  be  held 
at  the  hall  of  the  Academy,  and  the  hours  of  meeting  shall  be  as  follows :  From 
the  1st  of  September  to  the  ist  of  May,  at  half  past  seven  in  the  evening ;  and 
during  the  remainder  of  the  year,  at  eight  o'clock. 
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Sec.  2.  In  the  absonoe  of  anj  offioer,  a  member  shall  be  chown  to  perform 
hill  dniieB  temporarilyi  by  a  plurality  of  viva  voce  Totea,  upon  nomination. 

ARTICLE  n. 

RUIZES  OF  •liDER. 

Srcthon  I .  The  parliamentary  rules,  as  adopted  and  praotioed  in  deliberative 
bodies  in  the  United  States,  shall  be  the  rales  of  order  in  the  traaaaotion  of 
bosinesB  of  this  Academy,  except  so  far  as  these  are  modified  by  the  Gonstita- 
tion  of  this  Academy. 

ABTICIiE  m. 

ORDER    OK    BUSINESS. 

1 .  Beading  of  the  Minutes  of  the  previous  meeting. 

2.  Election  and  reception  of  new  members. 

3.  Propositions  for  membership. 

4.  Donations  to  the  cabinet. 

5.  Donations  to  the  library. 

6.  Written  communications. 

7.  Verbal  communications. 

8.  Reports  of  Standing  Committees. 
g.  Reports  of  Special  Committees. 

10.  Unfinished  business. 

11.  Reports  of  officers. 

12.  New  business. 

13.  Adjournment. 

ARTICLE  IV. 

ICEBCOIR8. 

Secthon  I .  The  Secretary  shall  receive  memoirs  at  any  time,  and  report  the 
date  of  their  reception  at  the  next  stated  meeting ;  but  no  memoir  shall  be 
published  unless  it  has  been  read  before  the  Academy. 

Sec.  2.  Memoirs  shall  date  in  the  records  of  the  Academy  from  the  date  of 
their  presentation  to  the  Academy,  and  the  order  of  their  presentation  shall 
be  that  in  which  they  were  registered,  unless  changed  by  consent  of  the  author. 

Sec.  3.  Papers  from  persons  not  members,  read  before  the  Academy,  and  in- 
tended for  publication,  shall  bo  referred  to  the  Council  at  the  meeting  at  which 
they  are  f  ead.  The  Council  shall  report  ihareon  to  the  Academy  no  later  than 
the  second  stated  meeting  from  date  of  reference. 

Sec.  4.  All  discussion  upon  the  claims  and  qualifications  of  nominees,  before 
the  Council,  shall  ba  held  strictly  confidential,  and  remarks  and  criticisms  then 
made  shall  not  bo  oommunicatcd  to  any  parson  who  was  not  a  member  of  the 
Academy  at  the  time  of  discussion. 

ARTICLE  V. 

COMPLAINTS  AND  TRIAL. 

Section  i  .  Any  complaint  against  a  member,  or  any  charge  for  which  hia 
expulsion  is  demanded,  shall  be  in  writing,  signed  by  the  member  making  the 
charge,  and  presented  to  the  Council. 
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If  the  Council  shall  deem  the  matter  worthy  of  inveBtigation,  they  shall 
furnish  the  accused  with  a  copy  of  the  charge,  together  with  a  notice  that  the 
same  will  be  presented  to  the  Academy  for  investigation. 

The  notice  shall  specify  the  time  at  which  the  charge  will  be  presented  to 
the  Academy,  and,  together  with  the  copy  of  the  charge,  shall  be  served  upon 
the  accused  at  least  one  week  before  the  time  therein  specified  for  presentation. 

At  the  stated  meeting  specified  in  the  notice,  the  Council  shall  present  the 
matter  to  the  Academy,  and  thereupon  the  Academy  shall  fix  a  time  for  the 
trial,  which  time  shall  be  either  at  a  stated  meeting  or  at  an  adjourned  stated 
meeting. 

The  accused  shall  have  the  privilege  of  appearing  at  the  trial  with  counfiel, 
and  of  offering  witnesses  in  his  behalf ;  but  shall  not  be  present  at  the  discussion 
or  vote  of  the  Academy  upon  the  matter. 

Hereupon,  upon  motion,  and  after  considerable  discussion,  the 
Academy,  with  only  one  dissenting  voice,  adopted  the  amendments 
as  reported  from  the  Board  of  Trustees,  as  and  for  the  Constitution 
and  By-Laws  of  the  Academy,  in  place  of  those  heretofore  existing. 

On  motion,  it  was  ordered  that  the  Constitution  be  printed  at 
once,  and  copies  of  the  same  be  placed  in  the  hands  of  members 
for  examination  with  reference  to  amendments. 


Regular  Meeting,  August  17th,  1874. 
President  in  the  Chair. 

Fifly-one  members  present. 

Donations  to  the  Museum:  Prof.  Herst  donated  specimen  of 
burrowing  MoUusca,  genus  ZirphceUy  probably  Zirphcea  crispata, 
found  at  Victoria ;  also,  from  same,  a  small  Fish  from  the  north. 
An  eel-shaped  Fish,  (^Ophisurits  Califonniensi^)  described  and 
figured  in  Proceedings  of  this  Society,  in  September,  1863,  by 
Andrew  Garrett ;  the  specimen  then  noticed  was  said  to  have  been 
captured  at  Margarita  Bay ;  this  is  from  Magdalena  Bay,  com- 
monly known  among  the  whalemen  as  Margarita  Bay.  Specimen  of  a 
double-headed  Snake,  the  tail  being  similar  to  the  head ;  it  is  per- 
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fectly  harmless  ;  collected  by  Rev.  8.  Y.  Blakeslee  in  the  Bierras  ; 
it  is  labeled  as  Wemna  plumbea  (?)  but  there  is  some  doubt  as  to 
the  species.  A  small  Collection  of  Plants  from  the  Island  of  Strick, 
collected  by  J.  C.  Werner  and  presented  by  W.  G.  W.  Harford ; 
aJso  a  piece  of  Camphor  Wood  from  the  wreck  of  a  Japanese  junk 
on  the  Island  of  Strick.  Kelp  used  as  food  by  Japanese  fisher- 
men of  the  Island  of  Strick.  Mr.  F.  P.  McLean  presented  a 
spherical  mass  of  hard  Sandstone  found  near  Saucelito.  Dr.  Behr 
presented  a  Chicken  with  four  legs  and  four  wings.  James  Beh- 
rens  presented  two  specimens  of  Ustheria  Califomica,  Packard,  a 
very  curious  entomostraceous  crustacean  from  Alameda  County,  Cal. 
Dr.  Blake  presented  a  day-flying  Moth.  Charles  G.  Yale  presented 
a  branch  of  Tarreya  Oali/omica,  or  "California  Nutmeg,"  collected 
in  Santa  Cruz  mountains  from  the  top  of  a  tree  over  100  feet  high. 
Like  the  so-called  "  wild  coffee,"  this  "  California  Nutmeg  "  has  no 
affinity,*  either  in  structure  or  scientific  position  or  qualities,  with  the 
plants  which  the  popular  name  implies.  J.  W.  A.  Wright  pre- 
sented a  specimen  of  a  Fern,  ( Woodwardia  radicans')  peculiar 
on  account  of  its  great  size.  A  specimen  of  the  so-called 
"  Wild  Coffee  Plant "  was  presented.  Mr.  Bloomer  pronounced 
it  Frangtda  Calif omica^  belonging  to  the  order  lihamnaceoB^ 
mostly  trees  and  shrubs,  with  simple  aUemate  leaves.  Ooffea 
arabica  belongs  to  the  order  Oinchonacece,  a  well  marked  and 
large  family,  containing  a  very  considerable  number  of  important 
species. 

R.  E.  C.  Stearns  presented  specimens  of  "  Chinese  Water  Nuts" 
of  the  genus  Trapa.  Mr.  Stearns  said  that  the  Chinese  water 
nuts  presented  were  not  uncommon  in  this  city,  as  he  had  seen  per- 
haps as  many  as  a  bushel  in  a  single  lot.  They  are  the  fruit  or  nut  of  an 
aquatic  plant  which  grows  in  lakes  and  streams,  and  the  species 
before  us  is  cultivated  by  the  Chinese,  and  has  an  extensive  sale 
in  that  country,  being  highly  esteemed.  There  are  several  species 
of  this  water  nut,  and  the  plant  is  known  to  botanists  as  Trapa  and 
are  dicotyledonous  plants,  belonging  to  the  natural  order  Onagraeece, 
The  specimens  shown  are  the  fruit  of  the  Trapa  bicornis^  (or  two- 
homed)  the  propriety  of  the  name  being  seen  at  a  glance.  The 
nut  is  sometimes  called  the  water  chestnut.     The  Chinese  call 
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them  Ling  or  Links.  Another  species,  Trapa  nutans^  grows  in 
middle  and  southern  Europe,  middle  Asia,  and  northern  and  central 
Africa,  and  the  fruit  or  nut  has  four  spines.  Trapa  bispinosa  is 
found  in  Asia  and  parts  of  Africa,  and  it  is  said  also  to  be  culti- 
vated in  Japan.  In  some  of  these  countries  this  latter  species  is 
an  important  staple  in  the  way  of  food  to  the  population.  The 
nuts  are  held  in  high  estimation  by  the  Hindoos,  and  are  sold  in  all 
the  shops  in  India.  Quite  likely  some  one  of  these  species  might 
thrive  well  in  this  country,  and  it  would  be  well  for  some  enterpris- 
ing Galifomian  to  experiment  with  the  Chinese  species,  the  seeds 
of  which  are  easily  obtainable  in  this  city. 

Donations  to  the  Library  :  In  addition  to  the  usual  periodicals  and  exchanges 
the  Library  received :  Annual  Reports  of  the  Chief  Signal  Officer  to  the  Sec- 
retary of  War,  for  years  1872  and  1873.  Weekly  Weather  Chronicle.  Daily 
Bulletin,  synopses,  probabilities,  and  facts  of  the  month  of  June,  1874.  Daily 
Bulletin  of  weather  reports,  Signal  Service  U.  S.  A.,  taken  at  Washington, 
with  the  synopses,  probabilities,  and  facts  for  September,  1872  ;  all  four  of 
these  were  presented  by  H.  W.  Howgate,  U.  S.  A.  Dr.  M.  Linderman  Bre- 
nan  presented  the  second  part  of  the  Report  of  the  last  German  Polar  Expedi- 
tion. Albert  J.  Mayer,  Chief  Signal  Officer,  U.  S.  A.,  presented  circular  upon 
the  "  Practical  Use  of  Meteorological  Reports  and  Weather  Maps."  Ross' 
Voyage  of  Discovery  to  Baffin's  Bay.  This  book  is  interesting,  as  having 
been  found  with  others,  on  the  12th  of  April,  1873,  on  Ocean  Island,  North 
Pacific,  remaining  from  the  wreck  of  the  U.  S.  S.  Saginaw,  by  J.  C.  Werner, 
presented  by  W.  G.  W.  Harford. 

On  the  Structure  of  the  Sonorous  Sand  from  Kauai. 

BY   JAMES   BLAKE. 

In  order  to  ascertain,  if  possible,  the  cause  of  the  sound  that  is  produced  by 
the  sand  from  Kauai,  presented  to  the  Academy  at  a  former  meeting,  I  investi- 
gated its  structure  under  the  microscope,  and  I  think  the  facts  I  have  ascer- 
tained fully  explain  the  manner  in  which  the  sound  is  produced.  As  the  grains  of 
sand,  although  small,  are  quite  opaque,  it  was  necessary  to  prepare  them  so 
that  they  should  be  sufficiently  transparent  to  render  their  structure  visible. 
This  was  effected  by  fastening  them  to  a  glass  slide  and  grinding  them  down 
until  one  flat  surface  was  obtained.  This  surface  was  then  attached  to  another 
slide,  and  the  original  slide  being  removed,  the  sand  was  again  ground  down 
until  sufficiently  transparent.  The  grains  were  found  to  be  chiefly  composed  of 
small  portions  of  coral  and  apparently  calcareous  sponges,  and  presented  under 
the  microscope  a  most  interesting  object.  They  were  all  more  or  less  per- 
forated with  small  holes,  in  some  instances  forming  tubes,  but  mostly  terminat- 
ing in  blind  cavities,  which  were  frequently  enlarged  in  the  interior  of  the 
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grains,  communicating  with  the  surface  by  a  small  opening.  A  few  foramin- 
efcr»  were  also  met  with,  and  two  or  three  specimens  of  what  appeared  to  be  a 
minute  bivalve  shell.  Besides  these  elements,  evidently  derived  from  living 
beings,  the  sand  contained  small  black  particles,  which  the  microscope  showed 
to  be  formed  principally  of  crystals  of  augite,  nepheline,  and  magnetic  oxide  of 
iron,  imbedded  in  a  glassy  matrix.    These  were  undoubtedly  volcanic  sands. 

I  have  shown  some  of  the  principal  forms,  as  seen  under  the  microscope,  but 
such  is  the  beauty  and  delicacy  of  their  structure  that  it  would  be  impossible  to 
give  anything  more  than  a  general  idea  of  it,  except  with  far  more  elaborate 
drawing  than  I  am  artist  enough  to  make.  The  structure  of  these  grains  fully, 
I  think,  explains  the  reason  why  sound  is  emitted  when  they  are  set  in  motion. 
The  friction  against  each  other  causes  vibrations  in  their  substance,  and,  con- 
sequently, in  the  sides  of  the  cavities  they  contain,  and  these  vibrations  being 
communicated  to  the  air  in  the  cavities,  under  the  most  favorable  conditions 
for  producing  sound,  the  result  is  the  loud  noise  which  is  caused  when  any  large 
mass  of  sand  is  set  in  motion.  We  have,  in  fact,  millions  upon  millions  of 
resonant  cavities,  each  giving  out  sound  which  may  well  swell  up  to  resemble  a 
peal  of  thunder,  with  which  it  has  been  compared  ;  and  the  comparison — I 
know  from  others  who  have  heard  it — is  not  exaggerated.  The  effect  of  rain 
in  preventing  the  sound  is  owing  to  the  cavities  in  the  sand  becoming  filled 
with  water,  and  thus  rendered  incapable  of  originating  vibrations.  The 
chemical  compositions  of  the  sand,  with  the  exception  of  the  volcanic  grains, 
is  calcareous,  being  completely  dissolved  by  chlorhydric  acid,  although  I  think 
it  probable  that  some  of  the  speculoe  in  the  sponges  are  silicious. 

Canals  depending  on  Tide  Water  for  a  Supply,  or  the  Supply 
of  Tidal  Water  to  Canals. 

BY   THOMAS    GUERIN,   CIVIL   ENGINEER. 

My  attention  was  first  drawn  to  this  question  by  a  survey  I  have  made  of  a 
proposed  canal  which  was  intended  to  connect  the  waters  of  the  Bay  of  Fundy 
with  those  of  the  Gulf  of  St.  Lawrence.  On  studying  the  map  of  North 
America,  you  will  perceive  that  the  province  of  Nova  Scotia  is  connected 
yf'iih  the  main  land  by  a  narrow  isthmus  called  the  Isthmus  of  Chignecto, 
some  eighteen  miles  across. 

Vessels  bound  from  Canada  to  the  United  States  have  to  sail  round  Nova 
•Scotia,  thus  increasing  the  sailing  distance  about  800  miles,  which  would  be 
obviated  if  a  canal  were  constructed  across  the  isthmus. 

I  found  during  the  progress  of  the  survey  that  there  was  little  or  no  water 
on  the  isthmus  which  could  be  made  available  for  feeding  the  canal,  so  that  the 
tides  of  the  Bay  of  Fundy  had  to  be  relied  upon  for  the  necessary  ^supply. 

In  questions  of  this  kind  it  is  necessary  that  the  high  and  low  water  sur- 
faces of  the  canal,  as  well  as  the  level  of  its  bottom,  must  be  at  such  elevations 
and  its  dimensions  must  be  of  such  magnitude  as  to  enable  the  tide  to  fill  it  to 
the  required  level  within  a  reasonable  time.  It  will  be  necessary  to  empty  the 
canal  occasionally  for  the  purposes  of  cleaning  and  repairing  ;  and  there  must 
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be  means  at  hand  to  fill  it  soon  again,  and  maintain  its  surface  at  the  required 
level  for  the  purposes  for  which  it  is  intended. 

To  know  the  time  the  tide  will  take  to  fill  a  canal,  then,  is  one  of  the  great 
questions  which  enter  into  the  discussion  of  this  subject. 

The  time  required  to  fill  a  canal  or  reservoir  by  tide  water  1o  a  given  height, 
or  the  quantity  poured  into  it  by  the  tide  in  a  given  time,  must  depend  on  the 
elevation  of  its  bottom,  and  on  the  velocity  with  which  the  tide  flows  into  it. 
The  science  of  hydraulics  in  its  present  state,  so  far  as  I  know  it,  does  not  afford 
the  required  assistance  in  this  emergency — new  principles  must  therefore  be 
investigated.  I  propose  to  do  this,  and  I  submit  the  investigation  for  your  dis- 
cussion. 

No  comparison  can  be  made  between  the  velocity  of  the  tide  at  sea  and  its  vel- 
ocity flowing  up  the  bed  of  a  river  or  through  a  canal,  for  the  following  rea- 
sons :  The  velocity  of  the  tidal  wave  in  the  Atlantic  Ocean  is  stated  to  be 
about  700  miles  an  hour,  and  yet  the  depth  of  the  moving  tide  is  insignificant ; 
the  tidal  wave  beiHg  only  two  and  a  half  to  three  feet  high. 

The  general  direction  of  the  tidal  wave- at  soa  is  from  east  to  we^t ;  and  yet 
on  land  it  is  seen  in  various  places  to  move  up  the  beds  of  rivers  from  west  to 
east.  The  Gulf  of  St.  Lawrence  and  Bay  of  Fundy  are  on  the  east  and  west 
side  of  the  Isthmus  of  (Miignecto,  through  which  the  proposed  canal  had  to 
pass  ;  they  are  only  some  eighteen  miles  apart  at  this  locality,  and  yet  the  tide 
runs  to  the  east  up  the  beds  of  streams  emptying  into  the  Bay  of  Fundy, 
while  it  runs  to  the  west  from  the  Gulf  of  St.  Lawrence  up  the  beds  of 
streams  emptying  into  the  latter. 

It  is  true  that  high  water  is  earlier  at  the  east  side  of  this  isthmus  by  about 
two  hours  and  thirty  minutes  than  at  the  west  wide ;  but  it  takes  about  six 
hours  to  rise,  and  hence,  during  the  remaining  three  hours  and  thirty  minutes  the 
tide  is  running  in  opposite  directions. 

From  these  facts  it  would  be  erroneous  to  suppose  that  the  velocity  of  the 
tide  at  sea  is  a  function  of  the  velocity  with  which  it  moves  up  the  bed  of  a 
river.  The  inland  velocity  of  the  tide  must  therefore  depend  upon  the 
head  or  height  to  which  the  waters  arc  piled  on  the  adjacent  lands  which  ob- 
struct it  in  its  course  from  the  sea,  and  hence  the  vertical  and  horizontal  vel- 
ocities of  the  tide  must  be  coordinates  of  one  another. 

Let  r  =  the  height  to  which  the  tide  rises  in  the  time,  <*««. 

Ijei  V  =  mean  horizontal  velocity  during  the  same  time. 

Then  we  get 

vt  =  horizontal  distance  advanced. 

--  =  the  tangent  of  the  inclination  of  the  thread  of  the  current  thus 
vt  °    , 

generated. 

This  inclination  varies  as  the  square  of  the  velocity,  the  section  and  wetted 
perimeter  being  constant,  unless  the  velocity  is  exceedingly  small. 

Now,  in  the  present  case,  it  is  the  velocity  of  the  advancing  fillet  we  are  in 
search  of— its  wetted  perimeter  and  section  do  not  vary  while  moving  in  the 
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same  bed ;  beDce,  —  varies  as  t*^  ;  and  \t  t  is  constant,  or  eqaal  to  one  hour,  r 
vt 

varies  as  v*  or  v  varies  as  7'h  ;  and  hence  v  =  nr^  where  n  is  a  coeflBcient, 
which  I  have  determined  in  tlie  followinp^  manner  : 

There  is  the  bed  of  a  small  stream  or  river  in  the  vicinity  of  the  pro- 
posed canal.  At  a  distance  of  about  one  and  a  half  miles  from  the  shore 
I  caused  a  length  of  4,148  feet  to  be  measured  along  the  bank  of  this  river, 
and  further  on,  another  distance  of  13,040  feet  in  the  same  direction.  I 
caused  the  flowing  tide  to  be  watched,  and  the  time  to  be  noted  during  which 
the  advancing  fillet  was  traversing  those  latter  two  distances :  the  time  occu- 
pied in  moving  over  4,148  feet  was  twenty-five  minutes,  and  over  the  other 
distance  one  hour  and  twenty  minutes,  thus  giving  a  velocity  in  the  former  case 
of  2 ^y^  feet  per  second,  and  in  the  latter  of  2-j-VoV  ^^^^'  ^  caused  the  height  to 
which  the  tide  had  risen  during  those  times  to  be  noted  by  means  of  gauges :  in 
the  first  case  it  amounted  to  ^yi^^  feet ;  in  the  second  case  it  amounted  to 
^^iVtT  ^^^ »  ^^°^'  ^  *°  ^^®  ^°®  ^^^^  *^  nearly  9^-^^t  and  in  the  other 
about  8  j^^^^.  The  cube  roots  of  these  numbers  are  nearly  in  the  ratio  of  ^^^jf 
to  '2r^^(^j  &  f&ct  which  goes  to  corroborate  the  theory  just  established  ;  hence. 

psp  = "  =  ^^''^ 

This  is  an  important  coeflBcient,  and  worthy  the  attention  of  engineers  who 
may  be  engaged  in  similar  duties.  It  is  to  be  hoped  that  some  gentleman  will 
try  its  correctness  in  some  other  locality,  so  as  to  verify  it,  or  amend  it  if  nec- 
essary. 

It  may,  perhaps,  be  objected  that  the  value  of  n,  thus  obtained,  from  the 
movement  of  the  tide  up  the  bed  of  a  river  or  inclined  plane,  will  be  inapplica- 
ble in  determining  the  velocity  while  moving  along  the  bed  of  a  horizontal  canal. 

Let  A  B  represent  the  bed  of  the  canal, 
A  C  that  of  the  river ;  suppose  A  D  the 
velocity  of  the  tide  while  moving  along 
A  B,  D  T  being  drawn  perpendicular.    It 

is  plain  that  A  T  will  represent  its  veloc-  ,      

ity  in  ascending  A  C,  that  is  to  say  :  if   ^  »^  B 

radius  represent  the  velocity  in  the  hor-  ^o.  i. 

izontal  direction,  the  cosine  of  the  inclination  will  represent  the  velocity  up 
an  incline. 

The  tangent  of  the  inclination  of  the  bed  of  the  river  on  which  I  have  ex- 
perimented was  found  to  be  .00076  ;  this  angle  is  so  small  that  the  cosine  may 
be  considered  equal  to  radius ;  hence,  there  can  be  no  difference  between  the 
velocity  of  the  tide  moving  up  the  bed  of  this  river,  and  that  of  the  same  tide 
moving  in  a  horizontal  canal.  Indeed,  I  may  a.sscrt  p^enerally  that  the  inclina- 
tions of  rivers  flowing  into  the  sea  are  so  small  that  the  velocity  of  the  tide 
flowing  up  their  beds  is  the  same  as  it  would  be  on  u  horizontal  plane. 

Having  now  ascertained  the  means  by  which  to  obtain  the  horizontal  velocity 
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of  the  tide,  from  having  its  rate  of  rise,  let  ns  next  turn  to  the  subject  of  filling 
a  canal  or  reservoir  from  tide  water. 

Let  G  A  M  T  be  the  summit  reach  of  a  canal,  and  A  G  the  lock-gate  at  the 
entrance,  through  which  the  tide  water  is  admitted ;  J  P  being  the  level  of  the 
ebb  or  low  tide,  and  T  G  that  of  flood  or  high  tide. 


FiQ.  2. 


Let  us  suppose  that  while  the  tide  was  rising  the  distance  A  G,  it  had  ad- 
vanced in  the  canal  the  distance  A  B  >  then  the  surface  of  the  water  in  the 
canal  at  the  end  of  the  first  tide  will  be  indicated  by  the  line  G6. 

While  the  tide  is  at  the  level  T  G,  the  gate  A  G  is  closed,  and  the  water  in 
the  canal  will  commence  to  descend  from  G  and  advance  beyond  6.    L^t  us 
suppose  that  during  a  given  time  it  has  fallen  the  distance  G  H,  and  advanced 
the  distance  B  C  :  then  the  line  G  B  will  conform  to  H  0. 
Let  X  =  G  H,  and  y  =  B  C. 

^sec.  _  time  of  falling  x,  or  =  time  of  advancing  distance  y. 
V  =  horizontal  velocity  of  tide  at  the  point  B  ;  this  can  be  ascertained 
by  the  coefficient  already  found. 

Let  a  =  A  G  =  the  distance  the  tide  has  risen,  from  the  moment  it  com- 
mences to  enter  the  canal  until  it  reaches  flood  or  high  tide. 

6  =  AB  =  horizontal  distance  advanced  in  the  same  time. 
Let  G n  =  r/.r,  and  Bm  =  dy. 

Let  ?•  =  mean  velocity  with  which  x  is  described,  and  z  =  mean  velocity  in 
describing  y. 

Now,  because  the  velocity  of  a  current  is  as  the  square  root  of  its  inclination, 
\fft       \fa — dx  \fa  —  dx  ^b  ,    .^      . 

This  may  be  considered  the  velocity  with  which  dy  is  described,  and  multi- 
plying by  dt  we  get  dt  v   xf^-ZJ^^y^t  =  du  =.  zdt. 


b  -h  dy' 


Vi 


b  4-  dy     a 


'^Vi 


b  -h  dy 


"xi 


=  /«  =  y. 
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(ill2  i^  __  bfi  v'^  i'(l  r  =  aby-  -h  ay-  dy.    Substitute  for  dxy  and  there  results 
abt'2  v^  —  bt-  V'  rdt  =  aby'^  +  at/2  dy.      Integrate,  and  we  get 

abd^  —  bv*  X  =  abz'^  4-  «--  V 


=='Vr, 


6  +  31/ 


Hence,  / 


VKi^;)=. -.=. 


Again  :  let  MJEG  represent  a  cross  section 
of  the  canal. 

t^;  =  width  at  bottom. 
a  =  depth  as  before. 
n  =  ratio  of  slopes  of  banks. 
Then  the  quantity  of  water  received  by  the 
summit  reach  from  one  tide,  whose  longitud- 
inal section  is  AGB  and  cross  section  MJEG, 
will  be 


/wtan\ 


X  ab 


Fio.  3. 


When  6  has  descended  to  H  ;  then  a  becomes  a  —  x,  and  6  becomes  6  -|-  i/, 
and  hence 

From  these  two  equations,  when  any  one  of  the  quantities  x,  </,  ^  is  given . 
the  other  two  can  be  found. 

Considering  the  movement  of  the  tide  within  the  summit  reach  of  the  canal, 
it  is  manifest  that  when  the  reach  is  long  as  in  the  instance  I  have  referred  to, 
the  quantity  of  water  poured  into  it  by  one  tide  cannot  have  come  to  a  level 
before  the  next  succeeding  tide  commences  to  enter  the  canal.  Let  us  suppose 
that  H  (fig.  2)  is  the  point  at  which  this  succeeding  tide  begins  to  enter  :  then 
the  time  occupied  by  the  tide  in  flowing  into  the  canal  is  limited  to  the  time  the 
tide  takes  to  rise  from  II  to  G. 

Let  g  =  entire  rise  of  tide,  =  JT,  or  difierencc  of  level  between  high  and 
low  tide. 

c  =  mean  vertical  velocity  of  tide. 
2g  —  x 


Then  ' 


=  the  time  that  has  elapsed  from  previous  high  tide  until 


water  commences  again  to  enter  the  canal  =  <*««, 
Equation  N®  1®  now  becomes 

2g^x 

-    -  -  y 


X 


..\fb(a--y,x\ 

^  a\b  +  HyJ 


b  +  Hyj 
From  Equations  N^  1^  and  N°  2^  we  can  obtain  x  and  y,  and  we  are  thus 

enabled  to  ascertain  the  elevation  at  which  every  tide  commences  to  enter  the 
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sammit  reach  of  the  caoal ;  also,  the  distance  each  tide  has  advanced  ;  also,  the 
distance  fallen  from  G  towards  A  before  the  next  sacceeding  tide  commences  to 
enter,  etc.,  etc. 

It  must  be  borne  in  mind  that  w  represents  the  width  of  opening  of  the 
canal,  at  the  level  always  at  the  point  H.  It  is  only  on  the  entrance  of  the 
first  tide  that  w  will  represent  the  width  of  the  bottom  of  the  canal.  Simi- 
larly, a  will  represent  the  distance  A  G  only  at  the  first  tide  ;  it  will  repre- 
sent H  G  afterwards. 

A  canal  through  the  Isthmus  of  Chignecto,  connecting  the  waters  of  the 
Bay  of  Fundy  with  those  of  the  Gulf  of  St.  Lawrence,  is  considered  in  Can- 
ada of  great  importance  to  the  trade  between  that  country  and  the  Atlantic 
States  of  the  Union.  So  the  Canadian  Government  have  employed  different 
engineers  to  report  on  the  best  plan. 

One  plan  was  adopted  at  an  estimated  cost  of  upwards  of  six  millions,  and 
an  order  was  issued  by  the  Government  to  call  for  tenders  for  the  construction 
of  the  work  ;  but  it  was  shown  by  the  formula  which  I  have  here  investigated 
that  it  would  occupy  over  four  months  to  fill  the  canal  to  the  required  level  if 
built  according  to  this  plan. 

Another  plan  which  would  cost  ov^t*  seven  millions  was  about  to  be  adopted. 
The  latter  plan  recommended  the  construction  of  reservoirs,  so  as  to  store 
the  tide  water,  and  thus  assist  in  filling  the  canal,  and  maintaining  its  ^ater 
surface  at  the  required  level  for  navigation  ;  but  those  formula}  have  shown 
that  according  to  this  plan,  the  canal,  if  filled  to  the  required  level,  would  be- 
come unnavigable  before  one  month,  owing  to  the  inability  of  the  reservoirs  to 
maintain  a  sufficient  supply. 

Professor  George  Davidson  read  an  exhaustive  paper  "  On  tne 
coming  transit  of  Venus,"  illustrating  his  remarks  with  diagrams, 
etc. 

Mr.  Stearns  made  the  following  remarks  on  the  death  of  Dr. 
Ferdinand  Stoliczka : 

Mr.  President  :  I  regret  that  I  have  to  announce  to  the  Academy  the 
death  of  a  corresponding  member  of  high  scientific  reputation  and  distinguished 
ability,  Dr.  Ferdinand  Stoliczka,  of  Calcutta,  palaeontologist,  connected  for 
many  years  and  up  to  the  time  of  his  death  with  the  Geological  Survey  of 
India;  also  Secretary  of  the  Asiatic  Society  of  Bengal,  and  corresponding 
member  of  many  scientific  societies  in  Europe  and  America,  and  of  the  Cali- 
fornia Academy  of  Sciences  since  December  1 8th,  1865. 

Dr.  Stoliczka  was  born  In  Moravia  in  May,  1838,  and  died  on  the  nineteenth 
day  of  June,  At  Shayrock,  between  the  Karakorum  Pass  and  Lah  in  Ladak, 
while  on  his  return  from  an  exploration  amid  the  mountainous  regions  of  the 
interior  of  Central  Asia. 
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He  commenced  his  scientific  labors  when  qaite  a  young  man,  haying  joined, 
soon  after  finishing  his  University  coarse,  the  Imperial  Geological  Institate  of 
Austria,  where  he  soon  displayed  great  ability  as  a  palaeontologist,  and  by  his 
investigations  among  the  recent  and  fossil  Bryozoa.  He  joined  the  British 
Indian  Geological  Survey  corps  in  1862,and  worked  hard  and  well  in  this  service, 
both  in  the  field  and  the  closet,  as  the  publications  of  the  Survey  and  bis  many 
papers  in  the  proceedings  of  various  scientific  societies  attest 

Dr.  Stoliczka's  researches  were  not  restricted  to  the  testimony  of  the  rocks, 
as  shown  in  the  numerous  fossils  described  by  him  ;  for  besides  his  geological 
memoirs,  his  numerous  papers  on  the  Natural  History  of  India,  including  all 
divisions  of  animal  life,  from  the  higher  mammals  to  the  Actinozoa,  display  his 
varied  knowledge  and  breadth  of  study. 

His  prepossessing  appearance,  amiable  and  excellent  character,  and  high 
culture,  gave  him  apersimhel  altogether  attractive,  and  he  was  much  beloved  and 
esteemed  by  all  who  enjoyed  the  honor  of  his  acquaintance.  He  died  while  in 
the  prime  of  life,  in  the  midst  of  his  scientific  labors,  not  full  of  years,  but 
nevertheless  full  of  honors. 


Regular  Meeting,  September  7th,  1874. 
Vice  President  m  the  Chair. 

Thirty-five  members  present. 

On  ballot,  the  following  gentlemen  were  duly  elected :  B.  F. 
Sherwood,  life  member ;  Charles  Wolcott  Brooks,  James  A.  Way- 
mire,  Frank  P.  McLean,  Abel  T.  Winn,  Fred.  T.  Newberry,  Chas. 
Sonntag,  Charles  M.  Blake,  Dr.  R.  B.  Swan,  resident  members. 

Donations  to  the  Museum :  A  collection  of  Shells  from  Tahiti, 
embracing  338  specimens,  presented  by  Captain  M.  Turner ;  speci- 
mens of  the  Porcupine  Fish,  from  the  Society  Islands,  also  pre- 
sented by  Captain  Turner ;  curious  deposits  from  a  mineral  spring  in 
Lower  California,  received  from  David  Turner,  United  States  Con- 
sul at  La  Paz  ;  a  deep-sea  Crab,  of  enormous  size,  from  the  oflSice 
of  the  United  States  Coast  Survey ;  jar  of  alcoholic  specimens  of 
Fish,  from  Captain  Lawson,  of  the  Coast  Survey  ;  species  of  Eel, 
from  Captain  Scammon  ;  two  aquatic  Birds,  mounted,  from  E.  F. 
Lorquin ;  specimens  of  Crustacea,  from  Mr.  Burling ;  curious  Larva 
Cases,  collected  in  a  creek  at  Saucelito,  from  John  H.  Tumey. 
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Donations  to  the  Library :  Transactions  of  the  New  Zealand 
Institute,  Vol.  6, 1873 ;  Quarterly  Journal  of  the  Geological  So- 
ciety, No.  119,  August,  1874 ;  Overland  Monthly,  August,  1874 ; 
Popular  Science  Monthly,  August,  1874  ;  Seventh  Annual  Report 
of  Trustees  of  Peabody  Museum ;  California  Horticulturist,  1874  ; 
La  Naturaleza  Periodico  Cientifico,  No.  42 ;  Journal  of  Botany, 
August,  1874 ;  Astronomical  Register,  August,  1874. 

Pacific  Coast  Lepidoptera,  No.  7.— Descriptions  of  some  New 
Species  of  Heterocera. 

BY   HENBT   EDWARDS. 

Fam.     EPIALID^.     H.  S. 
EpUdus  Tacoma.    Hy.  Edw.     n.  sp. 

Head,  thorax,  abdomen,  and  wings  wholly  reddish-brown,  darkest  upon  the 
thoraz  and  along  the  costa. 

Primaries,  with  a  doable  oblique  row  of  white  spots,  narrowly  edged  with 
black,  forming  two  interrupted  bands.  The  basal  one  is  the  shortest,  and  is 
composed  of  oblong  spots  divided  by  the  nervares.  The  oater  reaches  from  the 
median  nerve  to,the  interior  angle,  where  it  is  broadest.  There  is  a  faint  white 
dot  between  these  rows  of  spots,  and  traces  of  some  dull  yellow  blotches  toward 
the  apez. 

Secondaries, slightly  transparent,  with  the  fringes  and  costal  margin  brighter 
than  the  disc  of  the  wing. 

Underside,  with  the  rows  of  white  spots  only  faintly  visible.  The  costal 
margin  of  the  primaries  is  marked  with  dull  yellow  blotches,  and  the  whole  of 
the  fringes  bright  reddish-brown. 

Exp.  of  wing,  1.60  inch. 

Length  of  body,  0.65  inch. 

Taken  at  Tacoma,  Washington  Territory,  by  Mr.  Jas.  Behrens.  Coll.  Hy. 
Edw. 

Nearly  allied  to  Ep.  Mat  hew  i,  Hy.  Edw.,  but  the  markings  more  closely  re- 
semble those  of  the  European  H.  sylvinus, 

Fam.    ARCHID^.     B. 

HcdesiiloUi  DavisiL     Hy.  Edw.     n.  sp. 

Head,  collar,  and  patagia  cream  yellow,  the  latter  fringed  internally  with 
grayish-blue,  forming  a  double  line  upon  the  thorax.  Thorax  and  abdomen 
dark  buff,  the  latter  deepest  posteriorly,  white  at  the  sides,  with  6ve  oblong 
black  spots.    Anal  segment  brown. 

Primaries,  semi-transparent,  cream-color,  with  a  series  of  five  orange  blotches 
along  the  costa,  oblong  in  shape,  edged  narrowly  with  black,  and  divided  by  the 
subcostal  nervure.    The  two  nearest  the  base  are  connected  interiorly  by  some 
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lines  of  b]ack,  arranged  triangularly,  the  side  of  the  triangle  joining  tbe  two 
orange  spots,  and  tbe  apex  directed  towards  the  base  of  the  wing.  The  third 
spot  is  small,  almost  square,  and  divided  by  a  black  line.  The  fourth  is  tbe 
largest,  oblong,  joining  a  bent  orange  line,  which  rests  on  a  small  triangalar 
mark,  behind  which  is  a  straight  and  rather  narrow  orange  patch.  The  fifth 
spot  is  the  smallest,  almost  triangular  in  form,  with  a  small  ovate  patch  beDeath 
it.  The  whole  of  these  orange  spots  are  narrowly  edged  with  blacky  On  the 
disc  is  a  small  ring,  formed  by  a  black  line,  and  two  others,  nearly  the  same 
shape,  on  the  interior  margin.  Posterior  margin  edged  with  pale  buff,  most 
broadly  towards  the  apex.    This  mark  is  enclosed  in  a  narrow  black  line. 

Secondaries,  very  pale  buff,  hyaline,  slightly  opalescent.  Hairs  of  the  anal 
angle,  deep  buff.     Fringes  of  both  wings,  cream- color. 

Antennae,  chestnut.  Palpi,  deep  buff,  with  the  terminal  article  black.  Feet 
and  legs  buff,  banded  with  black.  Under  side  of  the  abdomen,  pale  cream-color. 
The  markings  of  the  upper  side  of  the  wings  are  seen  very  clearly  beneath. 

Exp.  of  wings,  2.20  inch. 

Length  of  body,  0.85  inch. 

Prescott,  Arizona.  Dr.  Davis,  U.  S.  A.,- to  whom  I  have  great  pleasure  in 
dedicating  this  delicate  species. 

Fam.     NOTODONTID^..     B. 

Heterocampa  (?)  conspecta.     Hy.  Edw.     n.  sp. 

Head  very  small,  iron-gray.  Thorax  cinereouj5,  with  a  waved  brown  streak- 
in  front.  Patagia  also  edged  internally  with  brown.  Abdomen  long,  extend- 
ing a  considerable  distance  beyond  the  wings,  stone-drab,  with  a  brown  shade 
at  the  base,  and  with  short,  distinct  tufts  of  darker  hairs  from  the  sides  of  the 
third,  fourth,  and  fifth  segments. 

Primaries,  cinereous  at  their  base,  with  a  slight  purplish-red  tint,  and  a  brown 
basal  streak,  edged  interiorly  with  black.  On  the  disc  is  a  black,  semi-lunate 
streak  ;  behind  this,  a  patch  of  silver-gray,  extending  along  the  costa  to  the 
apex,  and  there  enclosing  a  double  black  dash.  The  posterior  margin  is  broadly 
buff  towards  the  apex,  with  some  black  and  brown  dashes  irregularly  placed. 
The  buff  patch,  (which  is  somewhat  similar  in  form  to  that  of  the  European 
Pygcera  bucephala)  shades  into  brown  on  the  interior  angle,  and  is  enclosed  by 
a  black  line,  notched  exteriorly,  straight  for  the  greatest  portion  of  its  length, 
but  bent  inwardly  on  the  costa,  and  not  quite  reaching  the  interior  margin, 
which  has  a  narrow  streak  of  pale  fawn-color  running  its  whole  length.  Fringes, 
fawn-color,  intersected  with  brown.  Secondaries,  pale  drab,  with  a  brownish 
shade  near  the  costa  and  the  anal  angle,  and  a  faint  brown  medium  band. 
Fringe,  whitish. 

Antennae,  chestnut-brown,  not  pectinate  to  the  tip.  Palpi,  very  short,  black- 
ish-gray.   Tibiae  densely  clothed  with  hairs.    Tarsi,  rather  long  and  slender. 

Under  side.    Primaries  dirty  white,  with  blackish  median  cloud,  widest  on  tbe 
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costa,  and  extending  to  the  base ;  some  dashes  of  same  color  on  the  margins. 
Secondaries, whitish,  glossy;  costa  and  anal  angle  with  blackish  patches. 

Exp.  of  wings,  1.35  inch. 

Length  of  body,  0.80  inch. 

Napa  County,  Gal.    Jane.     Taken  at  light. 

I  have  placed  this  beautiful  insect  provisionally  in  Hetei-ocampa,  at  the  sug- 
gestion of  my  friend,  Mr.  Stretch ;  though  it  may  prove  to  be  the  type  of  a 
new  genus. 

NoTB. — I  wish  to  correct  an  error  into  which  I  have  been  unintentionally  led 
in  No.  4  of  these  papers  (Proc.  Gal.  Acad.  Sci.,  Feb.,  1874).  I  have  therein 
described,  as  a  new  species,  Spilosoma  pteridis.  Closer  investigation  by  Mr. 
Stretch  and  myself  convinces  as  that  we  have  to  deal  with  the  second  species  of 
Antarctiay  noticed  by  Boisduval ;  but  as  Mr.  Stretch  had  previously  arrived  at 
the  conclusion  that  A.  vagatis,  Bdv.,  A.rufula,  Bdv.,  and  A.  punclafa,  Pack., 
were  all  one  species,  and  referred  only  to  varieties  of  our  common  Galifornian 
form,  I  was  led  to  believe  that  my  species  from  Vancouver  Island  was  unde- 
seribed.  It  is  now,  however,  established  beyond  a  doubt,  both  from  a  careful 
examination  of  the  caterpillar  and  the  perfect  insect,  that  we  have  two  distinct 
species  of  Antarctia  already  known  from  our  Coast,  which  have  been  described 
by  Dr.  Boisduval  as  Ant.  vaganSy  and  Ant.  rufula,  and  that  my  Spilos,  pte)'idh 
belongs  to  the  former  species.    The  synonomy  will  therefore  stand  thus  : 

1.  Antarctia  vagans,  Bois.,  Xorthern  California. 
fipilosoma  pteHdis,  Hy.  Edw.,  Vancouver  Island. 

2.  Antarctia  rufuiay  Bois. 

Antarctia  punctata,  Packard,  San  Francisco  district. 
I  trust  that  the  description  of  the  caterpillar  and  chrysalis,  which  I  have  ap- 
pended to  my  notice  of  Spilosoma  ptet^idiSj  will  be  sufiBcient  apology  for  my  hav- 
iiisr  unwittingly  encumbered  the  synonomy  of  the  genus. 

Faciflc  Coast  Lepidoptera,  No.  8.— On  the  Transformations  of 
some  species  of  Heterocera,  not  previously  described. 

BY   HENRY   EDWARDS. 

Fam.    ZYGCENIDyE. 

Phrygahidea  Californica.     Packard. 

Egg.  Spherical,  a  little  flattened  above,  shining,  yellowish  white  at  exclu- 
sion— attached  in  clusters  of  about  ten  or  twelve  to  the  upper  side  of  the 
leaves.  The  third  day  the  apex  of  the  egg  assumes  a  dull  oran.L^e  hue,  after- 
wards changing  to  a  bright  reddish  purple,  and  gradually  to  a  duller  shade  as 
the  young  larva  emerge.  The  eggs  were  laid  by  a  ^  in  my  possession,  on 
July  5th.    All  (about  twenty-five  specimens)  emerged  almost  simultaneously. 

Young  larva.  Head  very  large,  almost  monstrous,  pale  olive  brown,  with 
narrow  black  line  at  the  base.  Body  pale  canary  yellow,  with  four  rows  t)f 
black  spots  arranged  longitudinally  in  lines. 
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The  mature  form  of  the  larva  is  noticed  in  Stretch *s  "  ZygoeDidse  and  Bom- 
bycidae  of  North  America,"  but  I  subjoin  the  description  of  one  of  the  many 
varieties  to  which  it  is  subject,  believing  that  all  information  with  reference  to 
thij9  species  (the  position  of  which  in  classification  has  not  yet  been  settled  by 
entomologists)  will  prove  to  be  of  value  : 

Tellowish-white,  shining,  head  large,  round,  stone  color,  with  black  point  on 
each  side  of  the  mouth,  a  median  stripe  of  reddish  brown,  and  a  narrow  one 
of  same  color  on  each  side.  A  broad  black  stripe  extends  laterally  across  the 
second  segment  at  base  of  the  head,  and  another  across  the  thirteenth  segment, 
which  also  contains  a  broken  black  dorsal  line.  In  the  middle  of  the  black 
lateral  stripes  is  a  waved  whitish  line,  enclosing  a  narrow  black  one.  At  the 
base  of  the  abdominal  legs  is  a  waved  interrupted  yellow  line,  edged  narrowly 
with  black. 

Under  side  yellowish-white,  faintly  marked  with  broken  brown  waved  lines ; 
feet  pinkish,  striped  with  black  ;  abdominal  legs,  yellowish-white. 

Pam.    BOMBYOIDJS. 

Clisiocampa  constricta.    Stretch,    n.  sp. 

Head,  slate-gray,  with  black  spots;  mouth  parts,  black,  tipped  with  dull 
yellow.  Body,  slate-gray,  covered  laterally  with  black  irrorations.  Along  the 
middle  of  the  dorsal  region  is  an  irregular  black  stripe,  marked  on  its  sides 
with  waved  orange  lines,  and  surmounted  at  the  union  of  the  segments  by  a 
double  tuft  of  chestnut-brown  hairs.  On  the  second  and  third  segment,  in  the 
middle  of  the  notched  black  line,  is  a  stripe  of  dull  white.  From  the  base  of 
the  orange  brown- tufts  spring  a  few  scattered  black  hairs,  longest  anteriorly, 
and  from  the  forepart  of  each  segment  arise  lateral  tufts  of  white  hairs.  The 
stigmata  are  orange,  with  black  central  points.  Above  the  base  of  the  feet  is  a 
black  interrupted  line,  out  of  which  spring  other  white  hairs,  irregularly  dis- 
posed. Under  side,  dull,  velvety  black,  with  the  anterior  portion  of  each  seg- 
ment whitish.  Feet  and  prolegs  black,  yellow  at  their  tips.  Length,  1.85  inch. 
Food  plant,  Que^-cus  Sonomensis.    Benth. 

The  larva  is  frequently  attacked  by  a  species  of  IcJineumoriy  the  eggs  of 
which  are  visible  on  the  head  and  anterior  segments. 

Chrysalis,     Chestnut-brown,  with  few  hairs  along  the  base  of  each  s^ment. 

Cocoon.  Ovo-lanceolate,  very  silky,  yellowish-white,  with  some  portions 
glued  in  compact  mass,  and  whiter  than  the  remainder.  Chrysalis  only  im- 
perfectly seen  through  the  web. 

Larva,  May  22d  ;  changed  to  chrysalis.  May  29th.    Imago,  June  16th. 

LeucarcHa  acrea,    Drury. 

Young  larva,  previous  to  last  moult.  Black,  with  yellow  patches,  ir- 
regular in  form,  along  the  sides  and  at  the  base  of  the  segments,  each  of 
which  is  provided  with  seven  flesh-colored  tubercles,  from  which  spring  whitish 
or  stone-colored  hairs,  sparsely  intermingled  with  black.    The  hairs  of  the 
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doraal  region  are  nearly  white.    Head,  black,  sbiniog,  with  broad  yellow  stripe 
in  center.    Feet,  black  ;  abdominal  legs,  flesh-color,  banded  with  black. 

Halesidota  sobrina.    Stretch. 

Larva,  Head,  rough,  deep  dull  black.  Body,  velvety  black,  slightly  shining. 
In  the  center  of  each  segment,  Irom  five  to  twelve,  inclusive,  is  a  raised  tri- 
angular tuft  of  rich,  velvety  black  hairs.  At  the  base  of  these  is  a  double  row 
of  tubercles,  from  which  spring  radiating  spines  arranged  in  circular  form, 
those  nearest  to  the  center  being  bright  lemon-yellow,  while  outwardly  they  are 
fawn-drab.  Laterally,  there  is  another  series  of  double  tubercles,  with  spines 
still  arranged  in  circular  form,  and  entirely  fawn-color.  From  the  fourth  and 
tenth  segments  spring  two  bunches  of  long  black  hairs,  directed  outwardly  and 
anteriorly,  like  those  of  the  genus  Ch'g^yia,  The  yellow  spines  of  the  interior 
dorsal  tubercles  give  the  appearance  of  a  rich  yellow  dorsal  line. 

Under  side,  dull  black ;  feet,  black ;  abdominal  legs,  yellowish,  banded  with 
black.    Length,  1.70  inch. 

Food  plant,  Finns  insignis,  Douglas,  (Monterey  pine). 

Larva  taken  at  Monterey  May  SIst ;  changed  to  chrysalis,  June  4th — 9th. 
Imago  appeared  June  16th — 20th. 

Chrysalis,  Bright  chestnut-brown,  palest  towards  the  head,  enclosed  in  thin 
web  composed  of  hairs  of  the  larva,  through  which  the  chrysalis  is  indis- 
tinctly seen.  The  transformation  is  efiected  under  bark  of  decaying  pine  trees, 
and  beneath  logs. 

Halesidota  argentata.    Pack. 

Larva.  Precisely  similar  in  size  and  form  to  that  of  H.  Sobrina,  but  differ- 
ing considerably  in  color.  Body,  bluish-black,  slightly  shining.  Each  seg- 
ment, from  five  to  twelve  inclusive,  is  provided  with  tuft  of  velvety  black  hairs, 
as  in  the  last  species,  while  the  fourth  and  tenth  are  armed  with  long  bunches 
of  black  hairs,  those  of  the  tenth  being  decidedly  shorter  than  in  H.  S(^mna, 
The  stellar  pencils  of  the  sides  are  very  dark  chestnut-brown,  instead  of  stone 
color,  while  the  yellow  spines,  which  give  so  bright  an  appearance  to  that 
species,  are  here  only  very  faintly  seen.  Under  side,  dull  brown  ;  feet  and  pro- 
legs  with  fleshy  tinge.    Length,  1.70  inch. 

Big  trees,  Calaveras  County,  June  19th. 

Taken  on  bark  of  Pinus  ponderosa,  Dougl.,  (Yellow  pine)  and  Pinus  Lam- 
bertianaj  Dougl.,  (Sugar  pine).  Crawling  restlessly  about,  and  eating  little 
or  no  food  after  capture.  In  five  or  six  days  the  seven  specimens  taken  spun  a 
thin  web  similar  to  H.  Sobrina^  but  very  much  darker  in  color.  The  chrysalis 
itself  is,  however,  paler  than  its  ally,  being  in  all  cases  the  very  lightest  shade 
of  chestnut.  Three  of  my  specimens  were  n^ttacked  by  Ichneumon,  The  re- 
mainder gave  1  ^,  3  f .  It  is  a  source  of  extreme  pleasure  to  me  to  be  able 
to  prove  the  distinctness,  as  species,  of  H.  Sobrina  and  H,  ArgentatOj  as  the  fact 
was  one  which  occasioned  considerable  doubt  to  my  fViend,  Mr.  Stretch,  and 
myself.     My  larvae  from  Monterey  gave  undoubted  H.  Sobrina^  agreeing  in 
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nearly  every  respect  with  Mr.  Stretch's  figure  and  description.  The  only  point 
of  difference  is  the  color  of  the  abdomen,  which  is  represented  by  Mr.  Stretch 
as  brown.  Now,  the  only  specimen  known  to  Mr.  S.,  which  was  taken  by  the 
late  M.  Lorqain,  was  very  old,  and  the  abdomen  may  have  become  greasy  or 
stained  from  the  ravages  of  time.  Tbe  antennae  were,  I  think,  also  destroyed. 
In  all  other  characters  my  specimens  agree  exactly  with  the  plate  and  text  in 
the  **  Bombycidae  of  North  America."  As  to  H.  Argentata,  there  can  be  little 
or  no  doubt.  The  species  has  long  been  known,  and  the  caterpillar  was  found 
by  me  in  the  Yosemite  Valley  some  years  ago.  I  have  also  seen  it  on  different 
occasions  at  Lake  Tahoe,  the  Dalles,  Oregon,  and  in  Vancouver  Island,  though 
I  have  never  succeeded  in  rearing  it  until  the  present  instance,  h,  Sobrina 
would  appear  to  be  a  much  more  rare  and  local  species  than  its  nearest  ally. 

Pijn'harctia  Isabella.     Packard. 

Larva.  Head  black,  with  the  mandibles;  and  mouth  parts  generally  yellowish- 
white.  Body,  entirely  slaty-black.  Spines,  very  long,  arranged  in  spreading 
bunches  from  tubercles.  Those  of  tbe  four  anterior  segments  black,  the  fifth, 
sixth,  seventh,  and  eighth  bright  chestnut-brown,  with  a  few  scattered  bUck 
hairs,  while  the  remainder  are  black,  similar  to  those  anteriorly.  Feet,  dirty 
white.    Length,  1.25  inch. 

Chrysalis.  Enclosed  in  cocoon  spun  from  hairs  of  caterpillar,  those  of  the 
anterior  segments  being  so  mixed  with  the  others  as  to  give  an  uniform  color 
of  dark-brown. 

Changed  to  chrysalis,  July  15th.    Imago,  August  11th. 

Mr.  Stretch  has  raised  what  appears  to  be  this  species  from  a  larva  of  an 
"  uniform  grayish-brown."  Does  this  fact  not  serve  to  indicate  that  P.  Isabella, 
Pack.,  and  P.  Cali/oi-nica,  Pack.,  may  be  distinct  species  after  all  ? 

Platysamia  ceanothi.     Behr. 

Larva.  Pale  apple-green,  of  a  very  vivid  tint  throughout,  with  a  slight 
whitish  bloom  over  the  whole  surface.  Head,  with  some  purplish-black  streaks 
in  front  and  at  the  sides.  Month  parts,  pale- ^reen,  pitchy  internally.  Second 
segment  with  four  minute  black  dots,  edged  with  white  anteriorly,  and  two  very 
small  white  mammiform  tubercles  on  the  sides.  Third,  fourth,  and  fifth  seg- 
ments, with  long  raised  protuberances,  pale  yellow,  with  a  black,  swollen  band 
in  the  middle,  and  each  surmounted  by  six  blackish  spines.  The  third  segment 
has  also  four  lateral  raised  white  spots.  The  fourth  and  fifth  segments  have  two 
mammiform  white  spots,  the  lateral  ones  on  these  segments  becoming  merely 
black  points.  On  the  sixth  segment  is  a  faint  white  raised  spot,  in  the  same  po- 
sition as  the  white  swollen  tubercles  on  the  preceding  segments.  Seventh  and 
eighth,  with  only  black  points  laterally.  Ninth,  tenth,  and  eleventh,  without 
any  trace  of  spots.  Twelfth  segment  bears  in  the  middle  a  long,  raised  pro- 
tuberance, yellow,  banded  with  black,  exactly  similar  to  those  of  three,  four,  and 
five.  On  this  segment  there  are  also  two  lateral  points,  white,  tipped  with 
black.     Anal  segment  with  four  black  dots  arranged  in  a  square,  and  two  white 
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and  black  points  as  in  twelve.  Stigmata  white,  edged  anteriorly  with  black. 
Below  the  stigmata,  and  parallel  with  them,  is  a  row  of  very  minute  black  dots, 
edged  with  greenish- white.  Feet,  yellowish-green,  with  the  tips  pnrplish-black. 
Abdominal  legs,  greenish-yellow,  with  the  edges  purplish-black.  Viewed*  from 
behind,  the  anal  segment  is  yellowish-green. 

Length,  3.30  inch. 

Width,  anter.  0.60  inch  ;  post.  0.40  inch. 

Food  plants,  Ceonothis  thyrsiflorus,  Esch. ;  Frangula  Californicay  Gray  ; 
Rhamnus  croceuSt  Nutt;    Alnus  viridiSt  D.  C. 

When  about  to  undergo  its  change,  the  caterpillar  attaches  itself  usually  to 
the  under  side  of  a  twig,  and  spins  a  rather  coarse  and  very  compact  outer  case, 
with  which  no  leaves  or  other  extraneous  substances  are  incorporated,  and  with- 
in this  a  reddish-brown  cocoon,  the  filaments  of  which  are  strong,  rather  coarse, 
but  glossy.  The  cocoon  and  its  outer  case  are  oval,  produced  into  a  cone  at  the 
end,  by  which  the  insect  escapes. 

Chrysalis.  Pitchy,  almost  black,  very  short,  rounded  in  front,  and  much 
swollen  about  the  abdominal  region.  Segments  rough,  and  transversely 
wrinkled. 

Length,  1.15  inch. 

The  caterpillar  changes  to- a  chrysalis  in  September,  and  the  imago  appears 
in  the  following  May  or  June.  This  beautiful  insect  was  once  remarkably  com- 
mon around  the  Bay  of  San  Francisco,  but  the  march  of  improvement  has  de- 
stroyed most  of  its  haunts,  and  it  must  now  be  regarded  as  one  of  our  really 
rare  species. 

Gastropacha.    sp. 

In  August,  1873, 1  found,  in  Vancouver  Island,  a  cocoon  which  I  did  not 
recognize,  and  was  surprised  at  finding  that  it  produced,  in  April  last,  a  beauti- 
ful insect  of  this  genus.  Mr.  Stretch  believes  the  species  to  be  identical  with 
the  European  G.  betulifolia  ;  but  as  I  am  not  familiar  with  the  transformations 
of  that  species,  I  append  the  following  : 

Chrysalis.  Black,  covered  with  a  dense  woolly  substance,  powdered  with  a 
fine  dust,  and  enclosed  in  a  very  soft,  woolly  cocoon,  formed,  apparently,  of  very 
fine  silk,  with  which  a  few  yellowish-brown  hairs  are  intermingled.  The  cocoon 
is  placed  in  the  angle  of  a  frond  of  Pteris,  the  frondlets  being  drawn  together 
at  the  edges  as  a  covering. 

Larva.  Some  days  after  the  finding  of  the  above-mentioned  chrysalis,  I  dis- 
covered a  larva  at  the  base  of  an  oak  tree,  which  spun  a  cocoon  precisely  similar 
to  that  previously  described,  and  I  therefore  believe  it  to  be  the  same  species ; 
but  as  the  perfect  insect  has  not  yet  made  its  appearance,  I  give  a  description  of 
the  caterpillar,  without  further  reference  to  its  identity : 

Black,  very  minutely  spotted  with  white,  each  segment  with  a  broad,  white, 
transverse  band,  slightly  triangular  dorsally,  with  the  apex  of  the  angle  directed 
anteriorly.  The  four  anterior  segments  have  a  number  of  chestnut-colored 
Pboc.  Cal.  Aoad.  Sci.,  Tol.  T.— M.  Dxobkbbb,  1874. 
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nearly  every  respect  with  Mr.  Stretch's  figure  and  descriptioDr '  ^  ^ 

of  difference  is  the  color  of  the  abdomen,  which  is  represer/V  pitchy, 

as  brown.    Now,  the  only  specimen  known  to  Mr.  S.,  w''    ^ 
late  M.  Lorquin,  was  very  old,  and  the  abdomen  m»'  y    f 
stained  from  the  ravages  of  time.    The  antennae  w  ./  ^  jta  of  oak  leaves 

In  all  other  characters  my  specimens  agree  exar    /' 
the  '*Bombycidae  of  North  America."   As  tr    ./ 
or  no  doubt.    The  species  has  long  been  k^        * 
by  me  in  the  Yosemite  Valley  some  yea»'    •    ,    , 
occasions  at  Lake  Tahoe,  the  Dalles,  '*    - .  ^. 

I  have  never  succeeded  in  rearinir         /  '  ^  greenish-white  with  a  fleshv 

would  appear  to  be  a  much  mor^     ,  ^^^^  ^^^^     ^^,  wHh Tur  o^ 

,.    T   ,  »       T>  ,  and  two  in  front.    Second  segment  with 

Py^^^harcira  Isabella.    P.  ,e  which  are  some  faint  yellow  diles.    Seg- 

Larva.    Head  black  j.^^j^^  brownish  streaks,  running  longitudinally, 

white.  Body,  entir  ^  ^^^  ^^^j^  ^^ich  has  four  minute  black  dots.  An  inter- 
bunches  from  tub'  ^r^  i^^g^^i  ijne  encloses  the  stigmata,  which  are  bright 
sixth,  seventh.  ,  **'', j«^;n«l  Uira  /Inll  crreeniah- white,  with  the  nWxn«  ki««t^-u 
hairs, 
white 


sixth,  seventh.    ^^^^QroxnaX  legs,  dull  greenish- white,  with  the  claws  blackish, 
hairs,  while  ^^p^j^i^  streak  posteriorly. 


^^^   '*^'0f  ^^°'  ^  caterpillar  draws  two  leaves  together,  and  spins  a  stout , 

*°^'^       /i^/"  silky  web,  simHar  to  many  Bomhycida,  in  which  to  undergo  its 

^        H^'  ^^'it  is  remarkably  destructive  to  many  garden  plants,  particularly  to 

^rtiS  various  species  of  Pelargonium^  and  the  pepper  tree  (Schinus  MoUe), 

/I'/'  ^'anusual  to  see  large  plants  utterly  destroyed  by  their  attacks,  and  the 

/^^^  may  be  regarded  as  one  of  the  most  troublesome  pests  with  which  the 

^^alturist  has  to  deal    Changes  to  chrysalis  in  August  and  September,  and 

^e  moth  appears  in  about  twenty  days. 

Chrysalis.    Smooth,  greenish-white.    Eyes,  visible  pale-brown,  sometimes 
black.    Antennae,  distinctly  marked,  bright  chestnut-brown. 
Jicngth,  0.75  inch. 

LIST  OF    SPECIES  NOTICED.^ 

Phryganidea  Caltfomica,  Pack • .  -"^gg  and  lArva. 

Clisiocampa  constrida,  Stretch Larva  and  Chrysalis. 

Leucartia  acrea,  Dewey Young  Larva. 

HaUsidota  sobrina,  Stretch Larva  and  Chrysalis. 

argeniatay  Pack " 

Pyrrharctia  Isabella^    "      

Platysamia  ceonothi,  Behr 

Gastropacha.  sp ' '• Chrysalis. 

Chcerodes  agrotata,  Pack Larva  and  Chrysalis. 
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Aboriginal   Botany. 

BY   STEPHEN  POWERS. 

^  this  paper  the  word,  "  botany  "  is  somewhat  loosely  compre- 
^  for  the  lack  of  a  better.     Under  it  are  included  all  the 
?  world  which  the  aborigines  use  for  medicine,  food,  tex- 
'tc.     Among  savages,  of  course,  there  is  no  systematic 
^  ^1  knowledge.    Every  oak,  pine,  and  grass  has  its 

C\  never  groups  individuals  together,  except  occasion- 

words  cha^  dooj  popo,  com,  wi,  hack^  (tree,  bush, 
something  of  that  sort.    But  it  is  not  for  a  moment 
V  ^^'  the  Indian  is  a  superficial  observer ;  he  takes  careful  note  of 

*  qualities  of  everything  that  grows  on  the  face  of  the  earth, 

-ocribes  marvelous  and  impossible  qualities  to  some  plants — frequently 
which  do  not  grow  in  his  neighborhood — but  that  does  not  blind  him  to 
.iieir  real  properties.  And  as  his  perceptions  of  individual  difierentations  is 
nice  and  minute,  so  his  nomenclature  is  remarkably  full.  I  assert  without  hes- 
itation that  an  average  intelligent  Indian,  even  if  not  a  medicine-man,  knows 
a  much  greater  catalogue  of  names  than  nine-tenths  of  Americans.  Nothing 
escapes  him — he  has  a  name  for  everything.  And,  indeed,  there  is  reason.  In 
times  of  great  scarcity  they  are  driven  by  the  sore  pangs  of  hunger  to  test 
everything  that  the  soil  produces,  if  perchance  they  may  find  something  that 
will  appease  the  gnawings  of  appetite.  They  therefore  know  the  properties  of 
all  herbs,  shrubs,  roots,  leaves,  whether  they  are  poisonous  or  nutritive,  wheth- 
er purgative,  astringent,  sedative,  or  what  not,  or  without  any  active  principle. 
And  they  have  often  found  out  these  things  by  bitter  experience  in  their  own 
persons.  It  is  surprising  what  a  number  of  roots,  leaves,  berries,  and  nuts  the 
squaw  will  discover.  She  will  go  out  in  the  spring  with  nothing  but  a  fire- 
hardened  stick,  and  in  an  hour  she  will  pick  a  breakfast  of  green  stuff,  into 
which  there  may  enter  fifteen  or  twenty  ingredients,  though,  of  course,  they 
are  seldom  reduced  to  this  extremity  nowadays.  Her  eye  will  be  arrested  by  a 
minute  plant  that  will  yield  her  only  a  bulbous  root  as  large  as  a  large  pea, 
but  which  the  American  would  have  passed  unnoticed.  The  women  are  gen 
erally  best  acquainted  with  the  edible  matters ;  while  the  old  men  are  the  au- 
thority as  to  the  medicines. 

There  are  seventy- three  vegetable  substances  mentioned  in  this  paper.  I  am 
indebted  to  the  kindness  of  Professor  H.  N.  Bolander,  who  identified  for  me 
many  plants  that  I  was  unable  to  determine.  There  are  a  few  specimens 
which  are  so  scarce,  nowadays,  owing  to  the  ravages  of  stock,  or  so  difficult  to 
find  in  flower,  that  it  was  impossible  to  give  their  scientific  names. 

I  will  take  this  occasion  to  say  that  there  are  many  substances  popularly 
called  ^'  Indian  medicines  "  which  are  humbugs,  and  which  have  been  fathered 
upon  the  aborigines  by  patent-medicine  men.  Whatever  is  set  down  in  this 
paper  has  been  learned  from  the  Indians  themselves. 
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Id  regard  to  mediciDal  herbs  and  plants,  their  usages  are  pecaliar  and  some- 
times amasiog.  As  the  practice  of  medicine  among  them  is  a  source  of  great 
profit  and  prestige,  it  is  soaght  to  be  invested  with  mystery.  The  medicines 
always  are  crafty  men,  keen  observers,  reticent.  An  old  doctor  always  clothes 
his  art  with  a  great  deal  of  superstition,  secrecy,  and  pompous  solemnity.  In 
answer  to  impertinent  young  questioners,  he  says  his  simples  do  not  grow  any- 
where in  that  neighborhood  ;  he  is  obliged  to  purchase  them  from  tribes  living 
at  a  great  distance.  I  have  known  an  old  doctor  and  his  wife,  both  as  full  of 
guile  and  subtlety  as  an  egg  is  of  meat,  who  always  arose  at  the  dead  of  night, 
crept  stealthily  out  of  camp,  and  gathered  their  potent  herbs,  roots,  etc.,  then 
returned  before  any  one  was  stirring,  and  concealed  them. 

The  Indians  referred  to  in  this  paper  are  the  Neeshenams,  of  Bear  River, 
and  the  flora  is  that  of  the  extreme  lower  foothills  of  Placer  County.  Their 
general  name  for  **  medicine  *'  is  wennek,  which  denotes  "  good  " ;  but  they  fre- 
quently use  the  word  ^*  medicine,"  even  among  themselves. 

To  begin  with  the  oaks,  the  species  which  produces  their  favorite  acorns  is 
the  QiLercus  Gambelii,  Indian  name,  chacow.  They  generally  select  those  trees 
which  have  a  free,  coarse  bark  and  large  acorns.  About  the  middle  of  Octo- 
ber the  harvest  begins,  when  the  Indian,  armed  with  a  long,  slender  pole,  ascends 
the  tree  and  beats  off  the  nuts.  A  tree  which  has  been  well  stripped  looks 
as  if  it  had  been  scourged  in  a  mighty  hail  storm.  The  old  men  generally  as- 
sist in  carrying  them  home  in  their  deep,  conical  baskets,  and  there  the  squaw's 
duties  commence.  Holding  an  acorn  on  a  stone,  she  gives  it  a  slight  tap  with 
a  stone  pestle  called  sooneh,  to  crack  the  shell,  which  she  strips  off  rapidly. 
They  are  then  dried  and  beaten  to  powder  in  small  hollows  on  top  of  some 
great  rock.  The  flour  is  soaked  a  few  hours  in  a  large  hollow  scooped  in  the 
sand,  the  water  draining  off  and  carrying  away  the  bitterness ;  after  which  it  is 
cooked  into  a  kind  of  mush  in  baskets  by  means  of  hot  stones,  or  baked  as 
bread  underground.  The  acorn  which  stands  second  in  favor  is  that  of  the 
burr-oak  (Q.  Ichata — Indian,  lowh).  In  Placer  County  this  oak  seems  to  be 
more  properly  Q.  Douglasii,  as  its  branchlets  are  erect  and  rigid.  There  is 
an  oak  which  they  call  shuheh,  which  seems  to  be  something  like  a  cross  be- 
tween the  white  and  burr-oaks,  having  very  white  and  coarsely  rimose  bark, 
and  glabrous,  shining,  deeply  sinuate  leaves.  But  Professor  Bolander  pronounces 
this  also  Quercus  Gambelii.  The  live  oak  is  haha ;  Q.  Wislizeniay  hammut ; 
the  black  oak,  (Q.  Smiomensis)  hanchu.  The  acorns  of  these  last  are  eaten 
onlj  when  they  can  procure  no  others.  There  is  one  other  very  small  species 
called  cheepiSy  found  growing  in  the  mountains  ;  but  I  cannot  determine  from 
their  description  whether  it  is  the  chinquapin  or  the  whortleberry  oak. 

The  nut-pine  or  silver-pine  is  toan,  toanem  cha.  It  is  a  great  favorite  with 
them,  the  most  useful  tree  they  have,  and  they  always  regret  to  see  an  Ameri- 
can cutting  one  down.  The  nuts  are  a  choice  article  of  food ;  and,  burned  and 
beaten  to  powder,  or  crushed  up  raw  and  spread  on  in  a  plaster,  they  form  their 
specific  for  a  bum  or  a  scald.  The  pitch,  and  the  mistletoe  which  grows  on  this 
pine,  are  very  valuable,  in  their  estimation,  for  coughs,  colds,  and  rheumatism. 
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They  set  them  afire,  making  a  dense  smadgei  and  then  the  patient,  wrapped  in 
a  blanket,  squats  over  it  or  stands  on  all-fonrs  over  it,  and  works  and  shuffles 
his  blanket,  so  as  to  make  the  smoke  circulate  all  throagh  it,  and  come  in  con 
tact  with  every  portion  of  his  body.  When  an  Indian  has  an  arrow-woand,  or 
woand  or  sore  of  any  kind,  he  smears  it  with  the  pitch  of  this  tree,  and  renews 
it  when  it  wears  ofL  In  the  spring,  if  food  is  scarce,  they  eat  the  bads  on  the 
ends  of  the  limbs,  the  inner  bark,  and  the  core  of  the  cone,  {iaeh)  which  is  some- 
thing like  a  cabbage^talk  when  green.  The  cone-core  and  bunch-grass  are 
boiled  together  for  a  hair-dye.  They  are  as  proud  of  their  black  hair  as  the 
Chinese ;  and  when  an  old  chief  who  is  somewhat  vain  of  his  personal  appear- 
ance, or  one  of  the  dandies  of  the  tribe,  finds  his  hair  growing  gray,  he  has  his 
sqnaw  boil  up  a  decoction  of  this  kind,  and  he  sops  his  bleaching  locks  in  it. 
The  tar  skindact  which  is  worn  by  widows  in  mourning,  is  made  of  hot  pitch 
and  burned  acorns,  powdered ;  it  is  removed  by  means  of  soap-root  and  hot 
water. 

(In  adding  the  word  for  "  tree,"  or  "  bush,''  they  generally  sufi&x  the  syllable 
em,  thus :  toan,  toanem  cha  ;  paddit,padditem  doo.) 

Chippa  is  the  willow,  the  long  twigs  of  which  are  used  both  for  arrows  and 
basket-making.  In  making  an  arrrow,  the  hunter  employs  a  rude  kind  of  turn- 
ing-lathe, a  couple  of  sticks  held  in  the  hand,  between  which  the  twig  intended 
for  the  arrow  is  tightly  clamped  and  twisted  around,  which  rubs  off  the  bark  and 
the  alburnum,  and  makes  it  round.  The  long,  straight  shoots  of  the  buckeye, 
poalohy  poaiem  doo,  are  used  for  the  same  purpose.  For  the  woof  in  basket- 
making  they  employ  the  wood  of  theredbud,  {Cercis occidenlalis^-paddit)  which 
is  split  up  with  flints  or  the  finger-nails  into  fine  strings,  used  substantially  as 
thread.  The  willow  twig  is  passed  round  and  round  the  basket,  the  butt  of  one 
lapping  the  twig  of  the  other,  while  the  redbud  strings  are  sewn  over  the  upper 
and  under  the  lower. 

Cotok  is  the  manzanita.  Its  berries  are  a  favorite  article  of  food,  and  are 
eaten  raw,  or  pounded  into  flour  in  a  basket,  the  seeds  separated  out,  and  the 
flour  made  into  mush,  or  sacked  and  laid  away  for  winter.  They  also  make 
quite  an  agreeable  article  of  cider  from  them,  by  soaking  the  flour  in  water  sev- 
eral hours,  and  then  draining  it  off 

Alder  is  shootoom ;  poison  oak  is  cheetoc.  They  are  less  easily  poisoned  by 
the  latter  than  Americans;  their  children  handle  it  a  great  deal  while  little. 
They  eat  the  leaves,  both  as  a  preventive,  and  as  a  cure  for  its  effects ;  though 
it  sometimes  poisons  them  internally.  The  women  use  the  leaves  freely  in  cook- 
ing ;  they  lay  them  over  a  pile  of  roots  or  a  batch  of  acorn  bread,  then  lay  on 
hot  stones  and  earth.  The  bright  red  berries  of  the  California  holly  (Photinea 
arhuHfdia — yoalus)  are  eaten  with  relish  ;  also,  the  berries  of  the  elder,  nock, 
and  wild  grapes — peemen.    They  call  a  grapevine  a  bush — Peemenem  doo. 

Soap-root,  hotch,  is  used  for  poisoning  fish.  They  pound  up  the  root  fine,  and 
mix  it  into  pools  where  the  fish  and  minnows  have  no  way  of  escape,  and  at  the 
same  time  stir  up  the  bottom  until  the  water  becomes  muddy.  The  minnows 
thrust  their  heads  out  of  the  water  stupefied,  and  are  easily  scooped  up.    Buck- 
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eyes  are  used  in  the  same  manner.  Soap-root  is  also  used  to  heal  and  cleanse 
old  sores,  being  heated  and  laid  on  hot.  Both  soap-root  and  buckejes  are  eaten 
in  times  of  great  scarcity ;  they  are  roasted  nnder  gronnd  thirty-six  hours  or 
more,  to  extract  the  poison. 

For  toothache,  the  remedy  is  the  root  of  the  California  bnckthom  {Frangula 
Calif ornica — luhum  doo).  It  is  heated  as  hot  as  can  be  borne,  placed  in  the 
month  against  the  ofiending  member,  and  tightly  gripped  between  the  teeth. 
Several  sorts  of  mints,  heesuk,  are  ased  in  a  tea  or  decoction  for  colds  or  cooghs. 
Agne  is  believed  to  be  cured  by  a  decoction  of  the  little  raullen,  {Eremocarpus 
setigerua — badah)  which  grows  on  black  adobe  land  in  autumn.  Colic  is  treat- 
ed with  a  tea  made  from  a  greenish-gray  lichen,  (Parmelia  saxieola — VHikattac) 
found  growing  on  stones.  For  rheamatism,  they  take  the  leaves  and  stems  of  a 
parasite  vine  {Oalium — sheahem)  which  grows  up  in  the  middle  of  the  chap- 
arral bush,  heat  or  bum  them,  and  clap  them  hot  on  the  place. 

Yellow-dock,  heet,  is  a  valuable  specific  in  their  pharmacopoeia.  In  case  of 
acute  pain  of  any  description,  the  root  is  heated  hot,  and  pressed  upon  the  spot. 
In  the  spring,  the  leaf  is  eaten  boiled,  for  gpreens,  together  with  clover  and  many 
other  things. 

Bunch-grass,  boopuhj  is  the  subject  of  superstition.  They  believe  that  the 
long,  slender  stalks  of  it,  discharged  as  arrows  from  a  little  bow  against  a  pr^- 
nant  woman,  will  produce  a  miscarriage ;  also,  that  they  will  hasten  the  time  of 
maturity  in  a  maiden.  There  is  another  thing,  which  they  call  vfocoamahf  prob- 
ably wild  parsnip,  which  they  believe  to  be  a  deadly  poison.  It  will  produce 
nose-bleed,  and  the  people  who  keep  it  in  their  houses  will  surely  die.  I  will 
here  state  that  I  cannot  discover  that  the  Indians  ever  used  poisons  to  any  con- 
siderable extent  to  rid  themselves  of  enemies ;  if  they  did,  it  was  the  old  medi- 
cine men,  and  they  keep  the  matter  a  secret.  The  Indians  profess  to  stand  in 
great  and  perpetual  dread  of  being  poisoned  by  one  another ;  and  no  one  will 
taste  anything  handed  to  him  by  one  who  is  not  a  member  of  his  family,  unless 
the  other  tastes  it  first ;  but  they  imagine  a  hundred  cases  of  poisoning  where 
one  actually  occurs. 

Of  grasses,  they  eat  the  seed  of  the  wild  oat,  {tootootem  com)  but  very  spar- 
ingly. Wild  clover,  cheewee ;  alfilleria,  battis ;  and  a  kind  of  grass  growing  in 
wet  places,  (Melica — holl)  are  all  eaten  raw  when  young  and  tender,  or  boiled 
for  greens. 

There  are  two  kinds  of  mushrooms  which  they  consider  edible.  The  one  of 
which  they  are  fondest  is  called  poolcutf  and  is  a  little  round  ball,  from  the  size 
of  a  marble  to  that  of  a  black  walnut,  found  underground  in  chaparral  and 
pine  thickets.  They  eat  it  raw  with  great  relish,  or  roast  it  on  the  ashes.  An- 
other kind  is  the  wachtihy  which  grows  in  the  ordinary  form,  brown  on  the  upper 
side,  chocolate-colored  and  deeply  ribbed  underneath,  and  easily  peeled.  It  is 
eaten  boiled. 

Higher  up  in  the  mountains  they  find  a  root  looking  somewhat  like  cork,  a 
piece  of  which  they  sometimes  wear  suspended  to  their  clothing  as  a  charm.    It 
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is  called  ckook  or  champoo.  Indians  of  other  tribes  in  the  State  invest  dif- 
ferent species  of  Angelica  with  talismanic  attribates. 

Under  the  popular  name  of  grass-nut  there  is  included  a  large  number  of 
plants  with  a  small,  round,  bulbous  root,  all  of  which,  with  one  exception,  the 
Indians  eat  with  much  satisfaction.  They  are  generally  pried  out  of  the  ground 
with  a  sharp  stick  and  eaten  raw  on  the  spot ;  but  sometimes  the  women  col- 
lect a  quantity  in  a  basket  and  make  a  roast  in  the  ashes,  or  boil  them.  Most 
of  them  are  by  no  means  disagreeable  to  the  civilized  taste.  There  is  the 
beaver- tail  grass-nut,  {Cyclobothra — wallic)  the  turkey- pea,  [Sanicvla  Ivherosa — 
tuen)  the  purple-flowered  grass-nut,  {Brodiaa  congesta — odkow)  the  tule  grass-nut, 
(cooih^  a  small  bulb,  with  a  single,  wiry,  cylindrical  stalk,  growing  in  wet 
places,  which  I  could  not  identify ;  the  climbing  grass-nut,  {Brodiaa  volubilis — 
oampoom  wt)  sometimes  planted  by  Americans  for  ornaments ;  the  little  soap- 
root,  {CMorogalum  divaricatum — foyum)  the  wild  garlic,  {Allium — cooeeh)  the 
eight-leafed  garlic,  {shal)  the  five-leafed  garlic,  {inshaJ)  and  the  three-leafed  gar- 
lic, {wookwe)  the  yellow-blossom  grass-nut  {Calliproa  lutea — ustuh) ;  the  long- 
leafed  grass-nut  {Brodiaa  congesta,  although  the  Indians  have  a  different  name 
for  it  from  that  mentioned  just  above,  namely,  yoang  vri)  the  white-flowered 
grass^nut  {Hesperoscordium  lacteum — yowdk  wi)  \  and  the  wild  onion  {Allium 
cepa — chan,)  There  is  one  other  grass-nut,  with  a  black  bulb,  {Anticlea — haccvl) 
which  the  Indians  consider  poison,  although  it  probably  contains  no  more 
poison  than  other  members  of  the  liliaceous  family. 

The  list  of  greens  which  they  eat  in  the  spring  is  also  quite  extensive.  Be- 
sides the  grasses  and  the  yellow  dock  above  mentioned,  there  is  the  mask-flower, 
{Mimulus  luteus — pooshum)  two  species  of  the  Angelica,  {hen  and  oamshu)  which 
are  difficult  to  determine ;  the  California  poppy,  {Escholtzia  Califoi-nica — tapoo) 
either  boiled  or  roasted  with  hot  stones,  and  then  laid  in  water  ;  the  rock-let- 
tuce, {Echeveris  tanceolata — pitiitac)  eaten  raw  ;  the  wild  lettuce,  {Claytonia 
perfdiata — yau)  and  a  species  of  Sanicvla,  (mancoo)  the  root  of  whi«h,  long 
and  slightly  tuberose,  is  also  eaten.  Of  the  wild  lettuce  a  curious  fact  is  to  be 
noted.  The  Indians  living  in  the  mountains,  about  at  the  elevation  of  Auburn, 
gather  it  and  lay  it  in  quantities  near  the  nests  of  certain  large  red  ants,  which 
have  the  habit  of  building  conical  heaps  over  their  holep.  After  the  ants  have 
circulated  all  through  it,  they  take  it  up,  shake  them  off,  and  eat  it  with  relish. 
They  say  the  ants,  in  running  over  it,  impart  a  sour  taste  to  it,  and  make  it  as 
good  as  if  it  had  vinegar  on  it.  I  never  witnessed  this  done,  but  I  have  been 
told  of  it,  at  different  times,  by  different  Indians  whom  I  have  never  known  to 
deceive  me. 

Of  seeds,  they  eat  the  following  :  A  kind  of  coarse,  wild  grass,  {Promus  virens 
— dodoh)  a  species  of  yellow-blooming,  tarry-smelling  weed,  {Madaria — 
coamdw)  the  seeds  of  which  are  as  rich  as  butter ;  the  yellow-blossom  or  crow- 
foot, {Ranunculus  Californicus^tiss)  of  which  the  seed  is  gathered  by  sweep- 
ing through  it  a  long-handled  basket  or  a  gourd  ;  a  little  weed  which  grows 
thick  in  ravines,  {Blennosperma  Californicum — poll)  gathered  the  same  way ; 
also  a  weed  {sheeoo)w\ih  little  white  blossoms  distributed  all  along  the  stalks, 
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which  are  thickly  coyered  with  miDute  prickles — I  know  not  what  it  is.  All 
these  seeds  are  generally  parched  a  little,  and  then  beaten  to  flour,  and  eaten 
without  further  cooking,  or  made  into  bread  or  mush.  The  dry,  parched  flour 
of  the  crowfoot  seed  has  that  peculiar,  rich  taste  of  parched  corn. 

There  is  an  umbelliferous  plant,  (sJuJcum)  the  root  of  which  the  Indians  esteem 
very  highly  for  food  ;  more  highly  than  any  other,  it  being  their  nearest  equiv- 
alent to  potatoes.  I  know  not  if  it  is  the  true  cammas ;  I  think  it  is  at  least  a 
species  of  it.  It  grows  on  rocky  hill-sides,  blossoms  in  June  and  July,  has  an 
extremely  delicate,  fringe-like  leaf,  and  a  root  about  an  inch  long  and  a  quarter 
as  thick,  sweetish-pungent  and  agreeable  to  the  taste.  In  Penn  Valley,  Neva- 
da county,  they  gather  large  quantities  of  it. 

They  are  acquainted  with  the  Yerba  sarUat  but  attach  no  particular  value 
to  it. 

Around  old  camps  and  corrals  there  is  found  a  wild  tobacco,  {Nicotiana 
plumbaginifolia—pan)  which  they  smoke  with  great  satisfaction*  They  gather 
the  leaves  and  dry  them  in  the  sun  in  a  rude  fashion,  then  cut  them  up  fine.  It 
has  a  pungent  peppery  taste  in  the  pipe,  but  is  better  than  nine-tenths  of  the 
Ghinese-made  cigars.  It  is  smoked  in  a  wooden  or  stone  pipe,  which  is  con- 
structed of  a  single  straight  piece,  the  bowl  being  simply  a  continuation  of  the 
stem,  enlarged.  I  saw  one  made  of  soapstone,  about  six  inches  long,  five  inches 
of  it  being  the  bowl,  which  was  nearly  an  inch  wide  at  the  extremity,  so  that  it 
would  hold  enough  to  last  half  an  hour.  It  was  quite  a  handsome  piece  of 
workmanship,  perfectly  round  and  smooth,  tapering  evenly  down  to  a  bulb, 
which  was  inserted  in  the  mouth.    The  tobacco-pipe  is  called  panemcoolah. 

There  are  two  plants  used  for  textile  purposes.  One  is  a  kind  of  tule-grass, 
or  small  bulrush,  {Juncm — doccun)  which  they  hetcbeled  with  flints  or  with 
their  finger-nails,  bleached,  and  wove  into  breech-cloths.  For  strings,  cords, 
and  nets,  they  used  the  inner  bark  of  the  lowland  milk- weed  (Asclepias — poo). 
When  it  is  dry,  the  Indian  takes  both  ends  of  a  stalk  in  his  hands,  parses  it 
through  his  mouth,  and  crushes  it  with  his  teeth,  or  else  passes  it  over  a  stone 
while  he  gently  taps  it  with  another ;  then  strips  off  the  bark  and  twists  it  into 
strands,  then  into  cords.  The  rock  milk-weed,  [pampoo)  has  a  medicinal  value  ; 
they  use  the  root  for  the  toothache,  the  same  way  the  root  of  the  buckthorn  is 
used. 

It  is  necessary  to  state  that  most  of  the  medicines  above  mentioned  are  of  the 
cluss  which  the  women  are  allowed  to  become  acquainted  with  and  to  employ. 
I'here  are  several  other  substances  which  are  more  rare  and  valuable,  or  at  least 
they  deem  them  more  valuable,  and  which  the  medicine-men  alone  know  any- 
thing about.  They  are  found  far  up  in  the  mountains  or  in  other  localities,  and 
may  be  called  the  medicines  of  commerce,  having  a  tolerably  well-settled  value  in 
shell-money.  I  regret  that  I  was  generally  unable  to  secure  sufficiently  com- 
plete specimens  to  determine  them.  For  instance,  there  is  a  root  {Jukno)  which 
I  should  call  Seneca  snake-root,  but  of  which  I  could  procure  only  a  little  piece. 
A  root  about  as  large  as  a  pipe-stem,  and  four  inches  long,  is  worth  about 
a  dollar.  A  decoction  of  it  is  used  for  diarrhoea,  that  scourge  of  aboriginal  life  ; 
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also  for  yenereal  diseases.  There  is  a  bush  (chapum)  foand  in  the  moantaiDS,  with  a 
very  pale  tea-green  bark,  and  miDote  golden  specks  on  the  small  limbs,  which  is 
probably  Oalifomia  sassafras,  and  which  is  very  highly  esteemed  for  coughs  and 
colds,  a  tea  of  the  bark  being  given.  Another  root,  (pallic)  spignet  from  its 
appearance,  is  made  into  a  tea  and  drank  for  diarrhoea ;  this  also  is  very 
valnable.  There  is  still  another  rooif  (lUway)  found  on  the  Trockee,  which  is 
good  for  the  dropsy. 

Althongh  it  is  not  strictly  germain  to  the  topic,  I  may  be  permitted  to  state 
that  the  Indians  have  names  for  all  the  internal  organs  of  the  bnman  body ;  and 
their  ideas  of  their  functions,  trnd  of  the  operations  of  medicine,  are  at  least  as 
respectable  as  those  of  the  Chinese. 


Regular  Meeting,  September  2l8t,  1874. 

In  the  absence  of  the  President  and  Vice  President,  Dr.  Hark- 
ness  was  called  to  the  Chair. 

Thirty-nine  members  present. 

Donations  to  the  Museum :  Four  jars  of  alcoholic  specimens 
were  received  from  John  C.  Merrill.  Twenty-one  fine  specimens 
of  fossils,  and  six  jars  of  alcoholic  specimens  from  Alaska,  were 
received  from  the  office  of  the  United  States  Coast  Survey  ;  accom- 
panying these  specimens  was  a  letter  from  J.  S.  Lawson,  dated  U. 
S.  Coast  Survey  Brig  R.  M.  Fauntleroyy  Admiralty  Inlet,  Wash- 
ington Territory,  August  1st,  1874,  as  follows : 

On  behalf  of  Captain  Charles  Willonghby,  sailing  master  of  this  vessel,  I 
send,  for  the  California  Academy  of  Sciences,  two  cases  containing  some  teeth , 
portions  of  tusks  and  of  bones,  supposed  to  be  remains  of  the  Elephas  Primi- 
genius.  These  were  found  on  the  beach  at  Scatchet  Head^Whidley  Island ;  and 
as  their  appearance  indicates — ^all  being  thickly  encrusted  with  small  barnacles 
when  picked  up— they  have  been  subjected  to  the  action  of  water  for  a  long 
time.  I  am  informed  that  some  fourteen  years  ago  a  large  slide  took  place  at 
this  point,  since  which  time  portions  of  these  remains  have,  from  time  to  time, 
been  picked  up.  One  tooth  then  found,  and  now  in  possession  of  Arthur 
Phinney,  Esq.,  of  Port  Ludlow,  shows  no  sign  of  having  lain  in  the  water. 

Captain  Willoughby  has  climbed  the  bluff  in  several  places  whenever  he 
could  make  an  ascent,  but  could  not  find  any  of  these  remains.    Those  now 
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sent  were  wholly,  or  nearly  so,  buried  Id  the  sand,  at  a  considerable  distance 
below  high-water  mark. 

Cropping  oat  from  the  blnff  at  high-water  mark  is  a  stratnm  of  a  woody 
fiber— possibly  in  one  of  the  incipient  stages  of  coal  formation.  In  it  are  foand 
sticks,  knots,  etc.,  of  an  extremely  fine  grain.  This  lignite,  if  it  is  such, 
in  drying  separates  into  laminae,  like  the  layers  showing  the  growth  of  trees, 
and  when  dry  makes  good  fuel.  This  formation  is  frequently  found  here.  I 
have  seen  large  quantities  in  Useless  Bay  and  on  the  beach,  east  side  of  Bain- 
bridge  Island,  south  of  Point  Monroe.  A  specimen  of  this  will  be  found  with 
the  collection  now  sent. 

Immediately  above  this  formation  is  a  concrete,  composed  of  small  boulders 
and  cement,  showing  traces  of  iron  rust.    The  great  body  of  the  bluff  is  clay. 

The  portions  of  a  tusk  were  found  in  the  same  fragmentary  condition  as  they 
are  sent.  Captain  Willoughby  has  marked  some  of  these  pieces,  showing  the 
parts  belonging  to  each  other. 

We  hope  this  collection  may  prove  of  interest.  In  one  of  the  boxes  I  send 
several  bottles,  containing  specimens  of  fish  and  other  marine  animals,  which  we 
have  collected  along  these  shores.  The  nondescript  in  the  largest  bottle  was 
brought  in  by  some  fishermen  at  Port  Townsend — I  think  from  the  Straits  of 
Juan  de  Fuca. 

On  the  Cmstaoea  of  California. 

BY  W.    N.   LOCKINQTON. 

Next  to  the  vertebrates,  the  creatures  with  an  internal  skeleton — ^mammalia, 
birds,  reptiles,  and  fishes — come  the  multitudinous  species  comprised  in  the 
articulate  sub-kingdom.  All  articulates  possess  an  external  skeleton,  which  may 
be  leathery,  or  hard  and  brittle ;  a  body  divided  into  several  segments  ;  and 
limbs,  when  limbs  are  present,  formed  of  several  articulations  or  joints. 

This  sub-kingdom  includes  the  insects ;  the  arachnida,  or  spiders  and  mites ; 
the  crustaceans,  the  myriapoda,  or  centipedes,  and  the  annelida,  or  worms. 

In  complexity  and  perfection  of  organization,  as  well  as  in  general  intelli- 
gence, the  insects,  which  have  a  distinct  head,  with  well-developed  organs  of 
sense  grouped  upon  it  in  close  proximity,  are  certainly  entitled  to  rank  first 

The  crustaceans,  or  insects  of  the  water,  as  they  may  be  called — since  crabs, 
lobsters,  shrimps,  and  their  congeners  fill  the  same  place  in  the  seas  and  rivers  of 
the  globe  that  the  insects  fill  in  the  air  and  upon  the  land — ^must  be  placed  lower  in 
the  scale  of  animal  life,  since  their  most  highly  developed  forms  are  not  pos- 
sessed of  a  distinct  head,  but  have  the  mouth  and  organs  of  sense  grouped  upon 
the  anterior  part  of  what  would,  in  the  insect,  be  called  the  thorax.  The  body 
of  a  crustacean,  therefore,  is  not  constricted,  as  is  that  of  the  insect,  into  three 
distinct  portions — a  head,  a  thorax,  and  an  abdomen — but  either  presents  only 
two  such  divisions — ^an  anterior  one,  usually  denominated  the  cephcdo-thoraXj  or 
head-thorax,  since  it  contains  the  organs  found  in  the  head  and  thorax  of  an 
insect,  and  the  abdomen,  which  corresponds  to  that  of  an  insect ;  or  else  is  dis- 
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tinctlj  divided  into  seyeral  segments,  as  distinct,  though  not  as  numerous,  as 
those  of  a  myriapod.  All  insects  breathe  by  means  of  tracheae,  or  air  passages, 
which,  communicating  with  the  air  at  various  points  on  the  outside  of  the  body, 
ramify  among  the  internal  organs,  limbs,  and  wings,  and  act  the  part  of  the 
longs  of  a  vertebrate.  All  insects  are  thus  air-inhabiting  and  air-breathing, 
and  although  some  are  adapted  to  live  during  the  greater  part  of  their  lives  in 
the  water,  they  are  compelled,  like  the  cetaceans  among  the  mammalia,  to  come 
to  the  surface  to  breathe.  Almost  all  the  Crustacea,  on  the  contrary,  breathe, 
like  fishes,  the  air  contained  in  the  water,  by  means  of  some  modification  of 
branchiae  or  gills ;  and  although  some  of  them  live  on  the  land  during  the  greater 
part  or  the  whole  of  their  lives,  they  are  compelled  to  choose  damp  situations, 
so  that  their  branchiae  may  be  kept  moist,  and  thus  be  enabled  to  continue  their 
fnoctions. 

All  insects  pass  through  a  more  or  less  complete  series  of  metamorphoses,  the 
three  most  conspicuous  stages  of  which  have  received  the  names  of  larva,  or 
caterpillar,|mpa,  or  chrysalis,  and  imago,  or  perfect  insect  All  the  crustaceans 
change  their  form  somewhat  before  arriving  at  maturity ;  but  it  is  only  in  the 
higher  groups  that  these  are  sufficiently  marked  to  entitle  them  to  the  name  of 
metamorphoses.  But  there  is  this  difiference  between  the  metamorphoses  of  the 
insect  and  those  of  the  crustacean  :  the  insect,  whether  its  metamorphoses  be 
oompleta,  as  in  the  butterfly,  or  partial,  as  in  the  cricket,  attains  its  full  size 
before  assuming  its  imago  state;  indeed,  the  caterpillar  is  generally  much 
larger  than  the  imago.  The  crustacean,  on  the  other  hand,  passes  through  all 
its  incomplete  stages  while  still  very  small,  assumes  its  perfect  form,  and,  as  it 
grows,  throws  off  its  external  hard  skeleton  and  secretes  another  fitted  to  its 
increased  bulk. 

As  late  as  the  year  1838,  Milne  Edwards,  in  his  "  Natural  History  of  the 
Crustao^ns,"  wrote :  "  We  are  not  acquainted  with  any  crustacean  from  the 
western  coast  of  North  America."  James  D.  Dana,  in  his  "  Crustacea  of  the 
United  States  Exploring  Expedition,"  describes  several  species  found  between 
San  Francisco  and  Puget  Sound.  J.  W.  Randall,  De  Saussure,  and  other 
zoologists,  also  described  other  species. 

The  late  Wm.  Stimpson,  in  an  article  published  in  the  '^  Boston  Journal  of 
Natural  History,"  1857,  describes  many  new  kinds,  and  catalogues  a  total  of 
one  hundred  and  thirty  species  belonging  to,  and  peculiar  to,  the  Pacific  Coast. 
Stimpson,  like  his  predecessor  Dana,  did  not  explore  south  of  San  Francisco. 
Since  his  day  no  one  appears  to  have  given  any  connected  attention  to  the  sub- 
ject ;  and  when  we  consider  that  the  unexplored  portion  extends  through  Lower 
California,  Sonora,  Mexico,  and  Central  America,  as  far  south  as  the  Isthmus 
of  Panama,  through  a  region  tropical  or  sub-tropical  in  climate,  and  teeming 
with  life  of  every  kind,  we  shall,  I  think,  fully  endorse  Stimpson's  opinion, 
when  he  says,  ''  We  cannot  suppose  this  number  to  be  more  than  a  fourth  part 
of  that  which  will  be. reached  when  a  thorough  search  shall  be  instituted." 

Ninety-six  of  the  species  enumerated  by  Stimpson  belong  to  the  highest 
division  of  the  class,  viz :  the  Podoptlialmia,  or  stalked-eyed  crustaceans ;  and 
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the  remainder,  with  one  exception,  to  the  highest  order  of  seaedle-eyed  crus- 
taceans, the  ChorUtopoda—Bipecks  with  foorteen  legs,  like  the  wood-lice^  water- 
slaters,  and  sand-hoppers. 

Below  these  come  the  numerous  microscopic  forms  of  fresh-water  and  marine 
cmstaceans,  as  well  as  the  sacking  Lerneans  and  Caligi,  and  the  Cirripedet,  or 
barnacles,  none  of  which,  so  far  as  I  know,  have  as  jet  received  special  atten- 
tion on  this  Coast.  Oat  of  Stimpson's  ninety-six  stalked-eyed  species  this  col- 
lection does  not  at  present  possess  more  than  about  forty. 

Fortunately,  however,  we  have  here  several  species  not  mentioned  by  Stimp- 
son.  Among  these  is  a  swimming  crab,  of  the  genus  Ampki^riie,  collected  at 
Mazatlan  by  Mr.  H.  Edwards.  When  Stimpson  wrote,  no  species  of  swimming 
crab  had  been  found  upon  the  Pacific  Coast,  bat  Dr.  Cooper  informs  me  that 
the  specimen  we  have  is  by  no  means  the  first  found,  as  he  had  previously  col- 
lected specimens  of  a  species  of  the  &mily  upon  the  southern  coast  of  Cali- 
fornia. The  swimming  crabs,  or  Portunida,  as  they  are  named,  (from  the  gonus 
PortunuSt  to  which  many  European  species  belong)  may  be  distinguished  by 
the  expansion  of  the  last  joint  of  the  hindermost  pair  of  feet  into  an  oar-like 
form.  They  are  numerous  on  the  Atlantic  coast  Only  four  species  belonging 
to  the  Cakcrida,  the  typical  crabs,  are  enumerated  by  Stimpson,  and  all  of 
these  belong  to  one  genu9 — Cancer.  This  genus  is  distinguished  by  the  extreme 
narrowness  of  the  front,  or  space  between  the  eyes,  and  by  antennae,  which  pro- 
ject forwards. 

The  common  edible  crab  of  the  San  Francisco  market.  Cancer  magifUr,  be- 
longs to  this  genus,  as  does  also  the  edible  crab  of  Great  Britain.  In  this 
museum  we  have  four  Pacific  Coast  species  belonging  to  another  section  of  the 
same  great  family — a  section  characterized  by  a  front  seldom  less  than  one-aixtfa, 
and  sometimes  as  much  as  one-half,  the  entire  breadth  of  the  carapax,  or  shell. 

Another  novelty  is  a  species  of  Gelcuimus,  or  fiddler  crab,  as  it  is  popularly 
called.  The  females  of  this  genus  have  the  first  pair  of  feet  of  ordinary  pro- 
portions, but  the  males  are  blessed  with  a  right  hand  of  amazing  size,  longer 
than  the  width  of  the  body,  and  terminating  in  an  immense  pair  of  pincers. 
These  Gelasimi  do  not  live  in  the  sea,  but  in  salt  marshes,  where  they  abide 
in  holes,  like  toads  in  the  garden — a  pair  usually  inhabiting  each  hole.  When 
the  animal  is  disturbed  or  aggressively  inclined,  this  tremendous  right  hand  is 
brandished  aloft  in  a  most  comical  fashion,  and  when  he  has  reached  his  home  he 
bars  the  entrance  with  the  same  useful  member. 

The  specimens  are  from  San  Diego. 

I  have  now  only  to  say  a  few  words  about  some  of  the  species  common  in  or 
just  outside  the  bay  of  San  Francisco.  One  little  fellow,  who  has  been  christ- 
ened with  the  "  barbaroas  binomial "  of  Pachygrapsus  crassipeSf  lives  in  the 
crevices  of  rocks  at  or  near  high-tide  mark.  As  the  last  joints,  or  tarsi,  of  his 
four  hinder  pairs  of  legs  are  set  with  sharp  'little  spines,  he  can  stick  pretty 
tightly  to  the  surfaces  of  the  crevice ;  moreover,  his  pincers  are  sharp,  and  he 
knows  how  to  use  them,  so  that  it  is  no  easy  matter  to  dislodge  him.  He  ke^ 
a  good  lookout,  and  usually  sees  you  before  you  see  him,  withdrawing  as  far 
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backwards  into  the  hole  as  he  poesiblj  can  the  InstaDt  he  perceives  that  you 
have  caaght  sight  of  him.  He  is  perfectly  ready  to  do  battle  with  another  of 
his  species  who  may  endeavor  to  trespass  apon  his  cool  cavern,  and  will  porsue 
the  trespasser  to  the  limits  of  his  premises. 

If  you  tarn  over  any  of  the  large  stones  which  cover  the  beach  at  Black  Point, 
and  similar  localities,  yon  arc  sure  to  disturb  one  or  more  of  the  pretty  little 
crabs  belonging  to  the  genus  Pseudograpsus,  Sometimes  as  many  as  twenty, 
of  all  sizes,  from  half  an  inch  or  under  to  nearly  two  inches  in  width  of  carapax, 
will  scuttle  away  from  under  a  single  stone.  There  are  two  species,  but  they 
live  together  in  harmony,  as  becomes  relatives.  One  species,  the  Oregonensis, 
is  of  a  bluish-gray  tint,  and  has  a  thin  covering  of  hairs  upon  its  hinder  legs. 
'I^e  other,  the  nudus,  is  one  of  the  prettiest  craba  in  existence.  Its  large  pin- 
cers are  marbled  with  dark  purple  spots  on  a  lighter  ground ;  the  legs  are  of 
glossy  smoothness,  and  the  carapax  of  a  dark  purplish  red. 

Several  species  of  hermit  crabs — little  crabs  with  a  soft  abdomen,  which 
they  protect  by  ensconcing  it  in  the  shell  of  a  defunct  mollusk — are  found  in 
and  near  San  Francisco.  Each  individual  chooses  a  shell  to  his  fancy,  and 
abandons  it  for  a  larger  as  his  bulk  increases. 

There  are  several  genera — those  with  the  right  hand  largest,  and  the  fingers 
or  pincers  pointed  and  calcareous,  from  the  genus  Eupagurus;  those  with 
spoon-shaped  fingers,  having  horny  tips,  and  the  left  hand  usually  largest,  are 
known  as  Paguri ;  while  others,  which  agree  with  the  last  in  having  spoon- 
shaped,  horny  fingers,  but  have  hands  of  nearly  equal  size,  and  fingers  opening 
horizontally,  form  the  genus  Clibanarius. 

Another  carious  little  crab,  with  a  long,  narrow  body,  and  a  pointed  abdo- 
men folded  beneath  it,  is  not  found  alive  between  tide-marks,  but  its  body  is 
often  washed  up  by  the  tide  on  the  sandy  beaches  just  outside  the  bay.  I  have 
said  its  body,  but  it  would  be  more  correct  to  say  its  shell,  since  the  body  has 
usually  been  eaten  clean  up  by  a  legion  of  sand-hoppers,  which  jump  out  of  the 
shell  in  all  directions  when  you  pick  it  up.    The  name  is  Hippa  cmaloga. 

Another  little  crustacean  bears  the  name  of  Porcdlana  rupicola,  the  rock-in- 
habiting porcelain  crab.  It  dwells  under  rocks,  in  company  with  the  Pseudo- 
grapsiy  and  is  abundant'  at  Black  Point.  The  antennae  are  very  long,  and 
folded  backwards ;  the  carapax  is  almost  circular  and  flat ;  the  hands  are  long, 
broad,  and  flat,  and  the  fifth  or  hindermost  pair  of  legs  are  very  small,  and 
olded  up  over  the  shell. 

Two  other  species  of  Porcellana,  one  of  them  new  to  the  Pacific  Coast,  were 
found  at  Mazatlan  by  Mr.  Edwards. 

The  hermit  crabs,  porcelain  crabs,  and  the  long,  narrow  Hippa,  unlike  as 
they  appear,  belong  to  the  same  tribe  of  the  ten-legged  crustaceans,  viz  :  the 
Anomoura,  so  called  from  the  usually  anomalous  condition  of  the  abdomen, 
which  is  seldom  short  and  folded  under  the  thorax,  as  in  the  Brachyura,  or  true 
crabs,  nor  yet  long  and  fully  provided  with  appendages,  as  in  the  lobster. 

Another  singular  family,  belonging  to  this  tribe,  is  that  of  the  stone-crabs,  or 
LUhodia,    In  this  family  the  fifth  pair  of  feet  are  apparently  wanting,  but  are 
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really  present,  and  may  be  foand  folded  ap  oyer  the  back,  bat  concealed  beneath 
the  carapax. 

Nine  species  of  this  group  are  known  to  inhabit  Oalifornia,  bat  this  moseam 
only  possesses  three  of  them.  One  of  these  is  as  singalar  as  it  is  rare.  Few 
other  collections  possess  specimens  of  it,  and  this  has  bat  one.  The  most  strik- 
ing characteristic  of  this  species  is  the  great  development  of  the  carapax,  a 
part  which,  in  most  Anomoura,  is  of  moderate  size,  bat  which,  in  this  case,  forms 
a  broad,  thin  shield,  of  sach  dimensions  as  to  completely  conceal  the  legs,  an- 
tennae, abdomen,  and  every  other  part  viewed  from  above ;  in  fact,  this  crab  pre- 
sents nothing  but  an  uneven,  brown  surface  of  shell,  with  a  hooked  rostrum  pro- 
jecting, vizor-like,  from  its  anterior  extremity,  and  enabling  the  animal  to  see 
without  being  seen.  The  other  two  species  of  stone-crabs  belong  to  a  genos 
peculiar  to  this  Coast,  and  are  among  the  largest  crabs  known,  attaining  a 
weight  of  seven  pounds,  and  a  width  of  carapax  of  ten  inches. 

Among  the  long-tailed  crabs,  or  Macrouray  there  is  a  family  differing  greatly 
in  habits  from  our  well-known  lobsters  and  shrimps,  inasmuch  as  its  members 
excavate  subterranean  habitations  in  the  sand  of  the  sea-shore,  and  are,  there- 
fore, not  often  observed  unless  properly  sought  for.  A  specimen  of  one  of  these 
was  obtained  upon  the  beach  of  San  Miguel  Island,  by  one  of  the  Coast  Sur- 
vey, and  presented  to  the  Academy  by  Prof.  Davidson,  several  months  ago.  It 
belongs  to  the  genus  Callianassa,  distinguished  by  its  soft,  thin  shell,  and  smooth 
carapax,  as  well  as  by  the  disproportionately  large  size  of  one  of  the  hands, 
which  may  be  either  the  right  or  the  left  in  the  same  species.  This  species  is 
Ccdlianassa  Longimancu  Two  other  species  of  this  genus,  C.  CcUiforniensiSf 
of  which  we  possess  an  example,  and  C.  gigas,  which  is  larger  than  the  others, 
and  is  yet  wanting  in  our  collection,  are  found  on  this  Coast. 

Another  digging  crustacean,  Gebia  Pugettensis,  also  found  here,  may  be  known 
by  its  equal  hands  and  heavy  rostrum. 

My  object  in  this  paper  is  mainly  to  draw  the  attention  of  the  members  of 
the  Academy  to  this  branch  of  2io61ogy,  and  to  induce  those  who  have  the  op- 
portunity to  be  on  the  look-out  for  crustaceans,  as  well  as  for  birds  and  insects. 

S.  C.  Hastings  read  short  papers  "  On  Thunder  Stonns  " ;  "  On 
Transmission  of  Musical  Sounds  by  Telegraph  "  ;  "  On  Transmis- 
sion of  Colors  by  Telegraph  "  ;  "  On  Katie  King  and  the  Spiritual- 
istic Theories"  ;  "Questions  to  the  eminent  scientist,  A.  R.  Wal- 
lace" ;  "  On  the  Creeping  of  Kails  on  North  and  South  Raibroad 
Tracks." 

Bemarks  on  California  Coal. 

Dr.  J.  G.  Cooper  made  some  verbal  remarks  on  California  coal 
as  follows : 

The  papers  contain  every  day  several  notices  of  discoveries  of  coal  in  Cali- 
fornia, and  always  mention  them  as  excellent  indications,  certain  to  be  rich. 
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From  these  one  might  suppose  that  California  woald  soon  eclipse  all  other  parts 
of  the  world  in  coal  prodactioD,  bat  the  fact  is,  that  \n  niDety-niDe  cases  oat  of  oae 
faandred  these  discoveries  are  of  no  valae  whatever.  He  had  examined  sach 
coal  strata  in  over  one  hundred  localities  between  San  Francisco  and  San 
Diego,  besides  some  in  Sonoma  and  Marin  Coanties. 

Althoagh  the  auscientific  sneer  at  geological  facts  and  fossils  as  not  practi- 
cally asefal,  they  are  really  the  only  reliable  guides  in  determining  the  age  and 
probable  value  of  coal  deposits.  The  true  coal  of  the  carboniferous  rock  in 
other  countries  was  formed  from  the  tree-ferns,  algae,  and  other  plants  of  low 
organization. 

None  such  had  been  found  on  this  Coast,  and  from  the  fact  that  ours  con- 
tained remains  of  coniferous  and  dicotyledonous  trees,  geologists  had  long  con- 
sidered it  all  as  lignite  ;  but  practically  that  of  Vancouver  Island,  Bellingham 
Bay,  Coos  Bay,  and  Mount  Diablo  was  as  good  as  much  of  the  older  coal. 
The  most  northern  localities  mentioned  had  been  determined  beyond  doubt  by 
the  fossils  as  of  cretaceous  age,  but  there  is  still  some  doubt  as  to  those  of 
California,  which  may  be  partly  or  entirely  above  the  cretaceous  strata,  like  the 
Rocky  Mountain  coal,  which  is  generally  considered  eocene. 

This,  however,  does  not  affect  the  value  of  fossil  evidence,  as  the  species  of 
both  these  formations  are  mostly  extinct,  and  any  coal  found  associated  with 
fossils  of  living  species  must  be  of  later  date.  No  paying  beds  of  coal  have 
been  found  anywhere  of  later  date  than  these. 

It  does  not  follow,  however,  that  because  a  stratum  is  cretaceous,  it  will  pay. 
Numerous  strata  in  that  formation  in  the  Coast  Range  are  too  thin  to  pay, 
though  of  pretty  good  quality.  None  will  pay  if  less  than  two  feet  thick,  and 
in  most  places  a  thickness  of  four  feet  is  necessary,  if  the  coal  is  no  better,  nor 
more  accessible,  than  that  of  Mount  Diablo.  Much  of  the  cretaceous  strata  is 
also  so  metamorphosed  that  the  coal  has  been  ruined  by  infiltration  of  iron  and 
silica,  with  other  minerals,  the  surrounding  sandstones  being  converted  into 
jasper  or  serpentine. 

The  fossil  shells  found  in  connection  with  this  coal  show  that  it  was  formed 
by  accumulation  of  trees,  etc.,  in  shallow  bays,  at  the  mouths  of  rivers  in  fresh 
or  brackish  water,  and  therefore  along  the  shores  of  older  continents  or  large 
islands.  Often  these  deposits  have  been  sunk  afterwards,  and  strata  with 
marine  shells  have  accumulated  above  them  to  a  great  depth,  when  all  would  be 
again  raised  above  the  sea.  In  the  Coast  Range  cretaceous  coal-strata  exist, 
above  which  miocene  tertiary  strata,  full  of  shells  of  living  kinds,  were  de- 
posited to  a  thickness  of  one  thousand  feet,  but  afterwards  removed  sufficiently 
to  show  the  coal  beneath. 

The  beds  of  undoubted  tertiary  age  are  numerous  in  the  Coast  Range,  and 
usually  show  the  vegetable  structure  so  plainly  as  to  be  recognized  as  lignites 
by  everybody,  besides  differing  from  coal  in  a  more  or  less  brown  tint.  Some 
lignites  may  pay  for  working,  for  local  use  especially,  as  they  do  in  some  parts 
of  Earope.  Nearly  all  of  that  in  the  coast  Range  is,  however,  in  either  too  thin 
beds,  or  too  full  of  sulphur  and  other  impurities.  In  a  few  places  it  has  been 
purified  and  hardened  so  as  to  resemble  anthracite,  apparently  by  the  action  of 
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sabterranean  heat,  wheo  the  strata  are  in  contact  with  igneooa  rock  be&eath 
them. 

The  lignite  beds  of  lone  Valley  and  Lincoln  appear  to  be  of  one  age.  The 
former  is  described  by  Professor  Whitney  in  the  State  Gkology,  Vol.  I,  as  btiog 
yery  soft  material,  approaching  peat,  and  naeful  only  for  local  oonsamptioD.  It 
forms  a  bed  seven  feet  thick,  occupying  several  small  basins  in  the  foot-hilk, 
apparently  the  beds  of  former  lakes.  Nameroos  fossil  plants  are  found  in  it, 
and  are  considered  by  him  to  prove  its  pliocene  tertiary  age.  The  large  de- 
posits found  near  Lincoln,  at  a  much  lower  elevation,  show  that  this  pliocene 
lignite  probably  occupies  large  portions  of  the  Sacramento  and  San  Joaqaia 
Valleys;  where  marine  pliocene  fossils  have  long  been  known  to.  exist,  as  well  ss 
fresh  water  and  terrestrial  fossils,  which  occupied  it  successively,  as  the 
country  rose  above  the  level  of  the  sea.  Much  of  this  coal  was,  no  doabt, 
formed  in  lakes,  which  in  filling  up  left  the  present  marshes. 

Pliocene  coal  is  also  found  in  the  Coast  Range,  but  nowhere  in  paying  qaan- 
tity.  Strata  from  an  inch  to  a  foot  thick  may  be  seen  by  any  one  visiting  Long 
Beach,  south  of  Lake  Merced,  where  the  pliocene  strata,  full  of  marine  fossils, 
(which  prove  their  age  by  the  large  proportion  of  living  species)  are  u{di(ted 
with  a  dip  of  thirty  to  forty  degrees  to  the  northeast. 

In  an  article  in  the  Proceedings  of  the  Galiforoia  Academy,  Vol.  IV,  p.  244, 
Amos  Bowman  described  and  figured  this  pliocene  formation  as  one  of  his 
"  terraces,"  most  of  which  exist  only  in  his  imagination.  Aa  seen  from  east  of 
the  bay,  the  top  of  the  ridge  at  this  point  appears  tolerably  level,  but  the  strata 
along  the  beach  are  plainly  inclined  thirty  to  forty  degrees,  and  were  so  de- 
scribed in  California  Greology,  Vol.1.  At  a  distance  of  ten  to  twenty  miles 
many  such  **  terraces  "  may  be  seen  along  the  ridges  around  the  bay,  bat  none 
of  these  ridges  are  really  terraced  in  the  upper  strata,  which  are  everywhere 
highly  inclined. 

True  terraces,  probably  pliocene,  do  exist  at  low  levels  around  the  bay  and  in 
Livermore  Valley,  containing  fossil  remains  of  land  animals.  Dr.  Cooper  was 
investigating  these  when  the  survey  was  suspended  last  spring.  The  marine 
terraces  described  by  Professor  Davidson,  in  Vol.  V,  Parti,  do  not  extend 
within  the  mouth  of  the  bay,  or  very  near  it. 

There  is  a  fresh- water  deposit  in  the  basin  of  San  Pablo  creek,  contaiomg 
thin  beds  of  good  lignite,  full  of  fresh-water  shells,  indicating  a  lake  deposit  of 
probably  the  miocene  age.  The  strata  have  been  very  much  disturbed  by 
volcanic  action  in  all  the  places  where  Dr.  Cooper  has  examined  them,  and  are 
not  likely  therefore  to  be  profitable. 

Indications  of  the  effects  of  the  great  volcanic  convulsions  about  the  end  of 
the  pliocene  epoch,  which  destroyed  the  then  existing  tropical  fauna  and  flora  of 
California,  (as  described  by  Professor  Whitney)  are  to  be  seen  in  the  coast 
strata  of  all  the  counties  so  far  explored  north  of  the  bay,  as  well  as  in  the 
gravel  terraces  containing  the  remains  of  plants  and  tropical  animals,  described 
by  Dr.  Leidy  in  a  recent  publication  on  the  **  U.  S.  Geological  Survey  of  the 
Territories."  Why  does  not  California  see  the  importance  of  retaining  and 
publishing  such  interesting  discoveries  within  her  boundaries  ? 
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The  following  resolutions  ofered  by  the  Trustees,  were  read  by 
the  Secretary,  and  unanimously  adopted  by  the  Academy : 

Whkreab,  The  will  of  a  Divine  Providence  has  taken  from  oar  midst  our 
fdlow-worker,  Hiram  G.  Bloomer ;  therefore,  be  it 

Resolved,  That  this  Academy  desires  to  record  its  sincere  and  earnest  regret 
at  the  loss  of  one  of  its  members,  so  honored  for  his  gentle  and  Idndly  nature, 
80  respected  for  his  principles  of  truth,  so  worthy  of  admiration  for  his  enthu- 
aiastic  love  of  science,  and  his  generous  desire  ever  to  impart  information,  as 
the  friend  who  has  been  recently  called  away  from  us ;  and  its  belief  that  by 
the  unexpected  death  of  Mr.  Bloomer  a  gap  has  been  caused  in  the  ranks  of  its 
officers  which  it  will  be  difficult  to  fill. 

Resolved,  That  in  the  loss  of  Mr.  Bloomer  we  recognize  the  departure  from 
unoDgst  us  of  a  brave  and  noble  spirit,  who,  amid  many  of  the  hardships  of 
life,  clung  persistently  to  the  pure  love  of  the  beautiful,  and  who,  in  his  unself- 
jsk  devotion  to  his  favorite  pursuits,  has  left  an  impress  upon  the  future  of  our 
State  which  in  after  years  will  be  more  fully  recognized  and  known. 

Resolved,  That  we  deeply  and  sincerely  sorrow  over  the  sad  a  id  sudden  be- 
reavement which  Mr.  Bloomer's  family  have  sustained,  and  offer  to  them  our 
heartfelt  sympathy  in  the  hour  of  their  afiUction. 

Resolved,  That  these  resolutions  be  printed  in  the  Proceedings  of  the  Acad- 
emy, and  that  a  copy  of  them  be  forwarded  to  the  immediate  rt  latives  of  the 
deceased. 

In  moving  the  adoption  of  the  resolutions,  Prof.  Bolander  re- 
counted the  great  services  the  deceased  had  rendered  the  Acad- 
emy. His  devotion  to  the  cause  of  science  had  doubtless  hastened 
his  death.  Mr.  Bolander  made  a  supplementary  motion  that  a 
committee  of  five  be  appointed  to  examine  the  late  Mr.  Bloomer's 
library  and  herbarium,  with  a  view  to  purchase.  This  motion  was 
adopted,  and  the  Chair  appointed  as  such  committee,  Prof.  Bolan- 
der, Dr.  Kellogg,  Henry  Edwards,  R.  E.  C.  Steams,  and  W.  G. 
W.  Harford. 

Pioo.  Gax..  Acad.  Boi.,  Vol.  Y.— 36.  Dxodcbkb,  1874. 


Digitized  by  VjOOQ IC 


388  PR00BBDING8   OF  THE   CALIFORNIA 


Regular  Meetikg,  October  6th,  1874, 
Vice  President  in  the  Chair. 

Forty-seven  members  present. 

H.  F.  Teschemacher,  a  resident  member,  was  enrolled  as  a  life 
member,  having  paid  the  required  fee. 

Donations  to  the  Museum :  William  J.  Fisher  presented  a  Collec- 
tion of  Japanese  Specimens,  including  two  pair  of  shoes  and  a  hat; 
a  sample  book  containing  several  hundred  specimens  of  fabrics,  a 
water-proof  coat  manufactured  of  paper,  sponges,  etc.  W.  G.  W. 
Harford  presented  thirteen  species  of  Crustaceans  from  the  island  of 
Santa  Rosa.  W.  J.  Fisher  presented  twenty-three  species  of  Crus- 
taceans from  the  Sandwich  Islands  and  Japan.  J.  L.  Bray  present- 
ed several  specimens  of  Iron  Ore  from  the  northern  part  of  Coos 
County,  Oregon ;  two  bottles  of  Gold-bearing  Sand,  from  the  ocean 
beach  of  same  county,  and  a  bottle  of  Platinum,  found  in  black 
sand  on  the  same  beach.  Dr.  Kellogg  presented  a  very  extensive 
collection  of  Plants.  Mr.  HoflFman  presented  the  Map  of  California, 
issued  by  the  State  Geological  Survey.  Dr.  Cooper  presented  a 
specimen  of  a  fungoid  growth  with  the  following  remarks :  A  fire  pass- 
ing through  a  grove  of  willows  scorched  many  without  killing  them. 
On  the  bark  of  these  the  sap  afterwards  exuded  of  a  deep  red  color, 
and  dried  where  exposed  to  the  sun  in  transparent  drops,*  resembling 
cherry  gum  but  not  gummy,  bitter  like  salicine,  and  of  a  beauti- 
ful blood-red  color.  Where  kept  moist  by  the  dews  and  fogs,  this 
sap-like  exudation  soon  began  to  vegetate  into  an  orange-red  fun- 
gus, which  grew  about  two  or  three  inches  long,  covering  the  bark 
which  had  become  dead  with  a  mossy  growth.  Though  it  would  be 
supposed,  according  to  scientific  belief,  that  the  spores  of  this  lichen 
or  fungus  merely  found  a  suitable  place  to  grow  in  the  scorched 
sap,  it  looked  very  much  like  a  case  of  "  spontaneous  generation  '* 
of  fungus  from  the  sap  itself. 

Donations  to  the  library :  Popular  Science  Monthly,  September, 
1874.     Nature.     Annales  Physik  and  Chemie.    Ordinance  Mem 
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oranda,  No.  18.  Commercial  Statistics  of  the  Republic  of  Chile. 
Astronomical  Register,  September,  1874.  Journal  of  Botany, 
September.  Engineering  and  Mining  Journal,  Sept.  5th,  12th, 
and  19th.  California  Farmer.  Sept.  Proc.  Society  Entomology, 
2d  series,  No.  2.  Magazine  Natural  History,  September.  French 
Catalogue  of  Collections  of  Ornithology.  Catalogue  of  Rare  and 
Curious  Books,  Vol.  XVIII,  No.  4.  Proceedings  Royal  Geo- 
graphical Society.  American  Naturalist,  September.  California 
Horticulturist,  September. 

Califomia  during  the  Pliocene  Epoch. 

Dr.  J.  G.  Cooper  made  the  following  remarks  on  Califomia  dur- 
ing the  pliocene  epoch  : 

The  map  here  exhibited  is  that  of  California  and  Nevada,  published  by  the 
(Geological  Survey,aDd  of  which  this  uew  edition,  issued  by  authority  of  the  Uni- 
versity of  California,  is  presented  to  the  Academy  by  the  chief  topographer , 
Mr.  C.  F.  Hoffmann.  On  this  there  are  pinned  pieces  of  orange-colored  paper, 
(chosen  from  its  contrast  with  the  blue  and  brown  tints  of  the  map)  to  repre- 
sent the  portions  now  land,  but  covered  by  salt  or  brackish  water  during  the 
epoch  just  preceding  the  age  of  man.  A  considerable  part  of  those  along  the 
edge  of  the  coast  is,  however,  omitted,  being  too  narrow  to  show  on  this  small 
scale  at  a  distance.  Probably  much  of  the  Coast  Range  was  also  under  water> 
of  which  no  evidence  from  fossil  remains  is  now  left,  the  strata,  if  any  were  de- 
posited, having  been  washed  away. 

Numerous  small  fresh-water  lakes  also  existed,  which  have  left  deposits,  es- 
pecially on  the  slope  of  the  Sierra  Nevada,  but  are  not  yet  surveyed  enough  to 
define  their  limits.  The  Sierra  must  then  have  been  much  lower  to  allow  these 
lakes  to  stand  where  they  would  now  drain  out  completely.  Most  of  the  States  of 
Nevada  and  Utah  were  also  covered  by  large-fresh  water  lakes,  filling  what  is 
now  called  the  **  Great  Basin,"  and  which  have  since  evaporated  so  as  to  form 
the  salt  lakes  now  existing  by  condensation  of  the  salts  always  contained  in 
lakes  and  rivers.  This  is  shown  by  the  deposits  of  fresh-water  shells  at  high 
levels  above  the  present  salt  lakes,  and  the  absence  of  salt-water  fossils  later 
than  Xhe  cretaceous  in  the  Great  Basin.N 

In  California,  the  whole  great  interior  basin  of  the  Sacramento  and  San 
Joaquin  Valleys  was  occupied  by  brackish  water,  as  proved  by  the  remains  of 
sharks  and  porpoises  found  by  Professor  Blake  and  others  near  Kern  River. 
All  the  principal  level  valleys,  now  formijig  our  best  agricultural  lands,  were  also 
occupied  by  arms  of  this  island  sea  or  of  the  ocean.  The  Gulf  of  California 
extended  over  the  desert  a  hundred  miles  or  more  north  of  its  present  limits. 

The  Sacramento  basin  had  other  outlets  besides  the  Golden  Gate,  (if  that  ex- 
isted at  all)  through  an  inlet  opening  at  Russian  River,  and  another  through 
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Santa  Clara  Valley  into  Monterey  Bay.  Th'oa,  many  islands  probably  existed, 
which  are  now  joined  by  the  main  land,  among  them  the  peninsula  of  San  Fran- 
cisco. Some  of  the  inlets  near  the  coast  were  occapied  by  marshes,  throogh 
which  the  animals  of  that  period  reached  the  nearest  islands,  as  shown  by  the 
remains  of  the  fossil  elephant  foond  near  this  city.  Simihur  remains  fonnd  by 
Blant  and  Harford,  of  the  Coast  Survey,  on  Santa  Boaa  Island,  show  that  it 
was  then  either  joined  to  the  main  land  by  dry  ground  or  marshes,  as  were 
probably  the  whole  inner  row  of  islands  now  forming  the  south  shore  of  the 
Santa  Barbara  channel. 

The  evidence  of  all  these  changes  is  in  the  remains  of  marine,  land,  and  fresh- 
water animals  now  found  in  the  valleys  mentioned,  which  have  become  more  or 
less  filled  up  by  deposits  from  the  adjoining  hills. 

The  following  are  the  most  striking  forms,  described  by  Prof.  Leidy  in  the 
"  Report  of  the  U.  S.  (Geological  Survey  of  the  Territories,"  issued  last  year. 

A  tiger  {FdU  imperialis)  as  large  as  the  Bengal  tiger,  found  in  or  near  Liv- 
ermore  Valley,  by  Dr.  L.  G.  Yates. 

Wolf  (Canis  Indianensis)  larger  than  the  existing  kinds,  from  same  deposit ; 
also  found  in  the  tertiary  of  Indiana,  etc. 

Llama  (Palauchenia  Califomica)  from  the  foot-hills  of  Merced  County,  fonnd 
by  C.  D.  Voy,  larger  than  the  existing  camel ;  also  remains  of  perha|%  another 
species,*  from  Alameda  County,  by  Dr.  Yates. 

BufBdo  (Bison  latifrons)  fonnd  in  several  parts  of  this  State  and  the  Eastern 
States ;  larger,  and  differing  from  the  living  form.  A  very  perfect  skull  was 
found  by  Mr.  C.  Brown,  engineer  of  the  Pilarcitos  Valley  aqueduct,  in  excar 
vating  for  that  work. 

Horse,  (Equus  occidentcdis)  of  which  remains  are  common  in  most  of  the 
States,  though  no  horses  existed  on  this  continent  when  it  was  discovered  by 
Europeans. 

Rhinoceros,  (R,  hesperius)  of  which  teeth  were  obtained  by  Prof.  Whitney, 
in  the  Sierra  Nevada. 

Elephant,  (E,  Americanus)  one  of  the  commonest  of  the  great  fossil  animals 
throughout  the  United  States. 

Mastodon,  (Americanus  M.)  more  rare,  but  also  found  in  many  localities. 

Another  species,  (M,  obscurus)  first  found  in  the  Gulf  States,  and  since  by 
Dr.  Yates  in  the  foot-hills  of  the  Sierra,  Alameda  County,  etc 

A  great  tortoise,  equal  to  the  Galapagos  species  in  size,  but  probably  of  fresh 
water,  from  a  lake  deposit  of  Nevada  County.  This  is  still  undescribed,  being 
one  of  the  fossils  obtained  by  the  University  from  the  Geological  Survey. ' 

Remains  of  palms  and  other  tropical  trees,  chiefly  from  the  lake  basins  of 
the  Sierra,  were  sent  by  Prof.  Whitney  to  the  eminent  Prof.  Lesquereux,  to  be 
described  in  one  of  the  Geological  Reports,  that  ought  to  be  published  by  the 
State  of  California. 

From  these  evidences  we  perceive  that  the  climate  of  that  day  was  tropical. 
The  country  consisted  of  peninsulas  and  islands  like  those  of  the  present  East 
Indies,  jresembling  them  also  in  climate  and  productions.    From  the  extent  of 
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water  snrronDding  them,  there  was  abundant  rainfall  and  luxuriant  vegetation, 
suitable  for  the  animals  mentioned. 

It  is  not  unlikely  that  some  of  these  animals  may  have  existed  before  and 
after  the  pliocene  epoch  as  well  as  in  it,  but  the  explorations  are  still  insufficient 
to  decide  this. 

VOLOANIO  BRA. 

The  termination  of  this  tropical  epoch  in  California  was  marked  (as  de- 
scribed first  by  Prof.  Whitney)  by  enormous  volcanic  outbursts,  which  poured 
out  great  streams  of  lava  on  the  slope  of  the  Sierra  Nevada,  covering  entirely 
large  tracts  toward  the  north.  At  the  same  time  the  whole  country  was  ap- 
parently raised  by  the  elevation  of  new  mountain  ranges  and  increase  of  old 
ones,  causing  the  lakes  to  be  drained,  and  their  beds  filled  by  washings  from 
the  hills,  mixed  with  volcanic  materials.  This  great  convulsion,  no  doubt,  ex- 
terminated most  of  the  tropical  flora  and  fauna  of  California,  although  some 
of  its  representatives  might  have  existed  later  in  neighboring  regions,  and  their 
descendants  may  still  be  found  in  tropical  America.  That  all  are  not  extinct, 
is  probable  from  the  analogy  of  tertiary  species  elsewhere,  and  from  the  fact 
that  most  of  the  marine  and  fresh-water  shells  of  the  strata  deposited  at  that 
time  are  still  living ;  some,  however,  only  south  of  California. 

Many  extinct  land  animals  have  been  found  to  have  lived  in  Europe  since 
the  appearance  of  man  on  the  earth,  and  there  is  strong  evidence  in  the  *'  Cala- 
veras skull,"  and  others,  that  the  same  fact  is  true  of  California. 

It  does  not,  however,  necessarily  prove  that  man  existed  in  the  pliocene 
epoch,  as  his  remains  may  have  been  buried  under  volcanic  outflows  of  later 
date,  together  with  postpliocene  animals,  or  even  bones  of  pliocene  species 
mixed  with  them  by  aid  of  volcanic  convulsions. 

POSrPLIOCBNB  BPOCH. 

The  immense  period  of  time  that  has  elapsed  since  the  pliocene  epoch  is 
shown  by  the  vast  accumulations  of  volcanic  materials  poured  out  by  Mt.  Ves- 
uvius on  top  of  marine  strata  of  shells,  of  which  every  one  of  the  species  is 
said  to  be  living  In  the  Mediterranean,  and  therefore  of  late  postpliocene  date. 
Yet  history  and  the  evidence  of  human  remains  go  back  through  only  a  thin 
portion  of  these  volcanic  strata  I  California,  before  the  end  of  the  pliocene, 
was  certainly  badly  suited  for  the  existence  of  man.  The  deposits  formed  dur- 
ing the  convulsive  era,  to  the  thickness  of  hundreds  of  feet,  are  themselves 
almost  destitute  of  all  fossils,  although  burying  such  a  rich  collection. 

While  this  was  going  on  in  California,  there  was  probably  a  great  geological 
change  taking  place  in  other  parts  of  the  world,  followed  by  the  glacial  era. 
In  this,  the  northern  hemisphere,  down  to  about  lat.  41^,  was  mostly  covered  by 
ice,  and  the  great  deposit  called  the ''  Driff  formed  in  Europe  and  the  Eastern 
States. 

The  Geological  Survey  proved  conclusively  that  this  deposit  of  erratic 
boulders  did  not  reach  over  California,  and  it  is  doubtful  if  even  as  far  south  as 
Vancouver  Island.    SUll,  the  influence  of  the  frozen  period  was  no  doubt  exerted 
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bere  in  the  forms  of  extensive  glaciers  covering  the  Sierra,  at  least  half  waj 
down  their  western  slope,  and  probably  the  highest  parts  of  the  Coast  Range. 
Now  we  have  in  summer  a  mere  remnant  of  that  great  ice  field,  which  no  doubt 
did  a  great  part  in  the  excavation  of  the  tremendous  cafions  now  cut  deep  be- 
low the  previous  volcanic  deposits  of  the  Sierra.  The  thawing  of  such  an  ice 
field  must  have  acted  much  more  rapidly  in  this  erosion  than  the  comparatively 
slight  water  courses  of  the  present  time.  There  is  evidence,  also,  in  the  present 
existence,  of  far  northern  land-shells  and  plants  along  the  whole  length  of  our 
Sierra  Nevada,  that  the  glacial  period  progressed  slowly,  allowing  them  to 
spread  southward  before  its  advance,  without  being  exterminated. 

PRESENT  EPOCH. 

The  end  of  the  reign  of  ice  brings  us  to  the  present  epoch,  in  which  there 
has  been  very  little  change  in  the  outlines  of  the  land  of  California,  although 
some  changes  have  occurred  in  the  fauna  and  flora,  as  well  as  climate,  which 
are  yet  undetermined.  The  volcanic  disturbances  have  continued  with  decreasing 
intensity  since  the  advent  of  man  in  the  postpliocene  epoch,  and  may  have 
elevated  considerable  portions  of  land,  especially  southward,  followed  by  in- 
crease of  dryness  and  probably  greater  extremes  of  temperature.  A  rising  of 
land  near  the  Arctic  Sea  would  further  decrease  the  temperature.  Judging 
from  the  continual  discoveries  still  being  made  in  the  study  of  these  latest  for- 
mations of  the  earth's  surface  in  Europe  and 'the  Eastern  States,  we  may  safely 
say  that  a  vast  field  still  remains  open  for  the  investigations  of  science  in  Cal- 
ifornia. 

Professor  Hilgard,  of  the  Umyersity  of  Michigan,  and  at  present 
delivering  a  course  of  agricultural  lectures  at  the  State  University, 
was  introduced  by  Mr.  Stearns.  After  congratulating  the  mem- 
bers on  the  flourishing  condition  of  their  organization,  the  number 
present  greatly  surpassing  that  of  ordinary  meetings  of  scientific 
bodies  in  the  Eastern  States,  Professor  Hilgard  made  some  refer- 
ence to  the  remarks  made  by  Dr.  Cooper,  and  then  made  a  few 
remarks  on  the  geology  of  the  country  north  of  the  Gulf  of  Mex- 
ico, comparing  it  with  the  geology  of  this  coast. 

The  CaUfomia  Aborigines. 

BT   STEPHEN  POWERS. 

• 

In  the  Allantic  Monthly t  of  March,  18 74,  there  was  published  an  article  enti- 
tled "  Aborifrines  of  California,''  in  which  I  presented  facts  tending  to  show  that 
these  aborigines  are  descended  from  the  Chinese.  The  conclusions  which  were 
arrived  at  in  that  paper  have  been  qaestioned,  on  the  ground  that,  however  great 
may  be  their  likeness  to  the  Celestials,  thej  cannot  be  descended  from  them, 
since  they  have  do  pottery,  no  hieroglyphics,  and  no  monuments ;  and  the  time 
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never  has  been  in  the  historical  period  when  the  Chinese  were  without  these.  It 
is  argaed  that  no  people  coald  lose  the  art  of  pottery,  or  even  if  they  lost  the 
art  itself,  that  the  pottery  would  remain,  being  almost  indestructible.  It  is  not 
intended  to  rehearse  iu  this  paper  the  arguments  there  presented  in  favor  of  a 
Chinese  origin,  but  merely  to  offer  some  facts  and  suggestions  as  to  these  Indians 
and  their  predecessors  on  this  coast. 

The  Yoy  Collection,  in  the  University  Museum,  contains  a  large  number  of 
pre-aboriginal  stone  implements  :  but  there  is  no  link  to  connect  the  race  who 
made  them  with  the  present  one  except  p«r  deterins.  In  fact,  since  the  Califor- 
nia Indians  of  to-day  have  no  moouments  or  pottery,  there  is  no  link  except 
those  of  language,  customs,  etc.,  to  connect  them  with  any  race ;  hence  the  con- 
sideration of  monuments  and  the  like  is  pretty  much  eliminated  from  the  discus- 
sion, as  between  them  and  the  Chinese.  Even  if  the  very  few  remains  found 
to-day  served  to  prove  that  a  pre-aboriginal  race  brought  the  ceramic  art  from 
China  and  practiced  it  here,  it  would  still  remain  to  show  that  that  people  were 
the  ancestors  of  the  California  Indians.  There  is  a  gap  somewhere,  which  can- 
not be  passed  except  per  solium. 

The  simple  fact  of  the  almost  total  lack  of  ceramic  remains,  and  the  charac- 
ter of  the  relics  found  in  the  Alameda  and  other  shell  mounds,  show  that  the 
present  race  must  either  have  supplanted  or  descended  from  one  which  was 
little  more  advanced  than  themselves.  The  few  and  dmple  stone  implements 
used  by  the  California  Indians  resemble,  in  their  main  purpose  and  design,  those 
of  the  extinct  races  exhumed  in  the  shell-mounds,  only  they  are  conspicuously 
ruder  and  simpler.  Take  the  stone  mortars,  for  instance.  The  pre-aboriginal 
mortar  is  carefully  dressed  on  the  outside,  and  has  three  general  shapes :  either 
flattish  and  round,  or  shaped  like  a  duck's  egg,  with  the  bowl  on  the  side,  or 
with  the  bowl  in  the  large  end,  and  the  small  end  inserted  into  the  ground.  But 
the  Indiitn  takes  a  small  bowlder  of  trap  or  greenstone,  and  beats  out  a  hollow 
in  it,  leaving  the  outside  rough.  Whenever  one  is  seen  in  possession  of  a  mor- 
tar dressed  on  the  outside,  he  will  acknowledge  that  he  did  not  make  it,  but 
found  it ;  in  other  words,  it  is  pre^iboriginal.  The  pre-aborigines  used  hand- 
somely dressed  pestles,  evenly  tapered  to  the  upper  end,  or  else  a  uniform  cyl- 
inder for  about  three-fourths  of  the  length,  with  the  remaining  fourth  also 
uniform,  but  smaller,  for  a  hand-hold ;  but  the  squaw  nowadays  picks  up  a 
long,  slender  cobble,  from  the  brook.  The  pre>aborigines  fought  with  heavy 
knives,  or  swords,  carved  out  of  jasper  or  obsidian,  which  were,  probably,  used 
as  daggers  rather  than  as  swords ;  that  is,  the  combatants  sought  to  pierce 
each  other  with  the  point,  instead  of  dealing  blows  with  the  edge.  The  In- 
dians of  to-day  fight  with  rough  stones,  such  as  they  pick  up,  choosing  those 
which  are  long  and  sharp-pointed ;  and  their  constant  aim  is  to  strike  each  other 
in  the  face  with  the  points,  just  as  their  predecessors  or  ancestors  probably  did 
with  their  carved  knives.  The  pre-aborigines  made,  out  of  sandstone  or  other 
soft  stones,  a  small  and  almost  perfect  sphere,  as  an  acorn-sheller ;  but  the  squaw 
nowadays  simply  selects  a  smooth  cobble  from  the  brook  for  this  purpose.  In 
the  collection  of  A.  W.  Chase,  Esq.,  of  the  U.  S.  Coast  Survey,  there  are  spin- 
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die  wborls  of  Rtooe,  some  of  them  foand  in  moonds  made  by  extinct  tribes,  and 
others  foand  among  the  Klamath  Biver  Indians  and  the  Xome  Lackees,  all  of 
which  bear  a  close  resemblance ;  and,  in  this  instance,  there  is  no  perceptible 
deterioration  in  the  workmanship.  I  strongly  eospect,  however,  if  the  Indians 
possessing  these  implements  had  been  closely  questioned,  they  would  have 
acknowledged  that  they  fonnd  them,  and  did  not  make  them,  jast  as  they  ac* 
knowledge  in  regard  of  the  superior  stone  mortars  and  pestles.  That  is,  they 
are  really  indebted  to  their  ancestors  for  them.  Near  Freestone,  Sonoma 
County,  I  saw  in  possession  of  its  finder,  what  was  probably  a  spindle  whorl  of 
pottery — the  only  instance  of  the  kind  I  know  of.  In  regard  to  tobacco-pipes, 
the  deterioration  is  not  so  manifest,  for  I  have  seen  soapstone  pipes  of  as  hand- 
some workmanship  as  any  obtained  IVom  the  mounds.  But  I  still  think  there 
is  deterioration  shown,  in  the  fact  that  the  Indians  nowadays  use  so  many 
wooden  pipes  of  the  radest  construction ;  though  we  have  no  means  of  showing 
that  their  ancestors  did  not  use  equally  poor  ones,  since  their  wooden  pipes,  if 
they  had  any,  have  perished.  Then  again,  as  to  the  shell-mounds  themselves.  I 
am  of  opinion  that  they  are  merely  the  accumulations  of  a  race  of  men  who 
dived  for  clams,  as  the  Wintoons  of  the  upper  Sacramento  do  to  this  day,  to 
a  limited  extent.  In  other  words,  the  Wintoons  and  other  tribes  are  descended 
from  a  people  who  were  more  energetic  and  industrious  than  themselves. 

Langsdorff*  and  La  Perouse  both  mention  that  they  saw  many  Indians  with 
magnificent  beards,  but  now  they  are  almost  totally  destitute  of  beards. 
Whether  the  ever-increasing  drought  and  dessication  of  the  Pacific  Ooast, 
which  have  swept  away  the  ancient  forests,  have  also  destroyed  the  beards  of 
the  aborigines,  is  a  question  I  am  not  competent  to  determine. 

The  two  *<  Village  Sentinels,"  as  the  Eurocs  call  them,  at  the  mouth  of  the 
Klamath,  and  the  human  head  carved  in  stone  near  the  Gleysers,  seem  to  be  rel- 
ics of  former  idolatry ;  and  indeed  the  legends  connected  with  the  latter  state 
that  their  ancestors  were  idolaters.  Their  religion  now,  if  they  can  be  said  to 
have  any,  is  u  near  approach  to  fetichism ;  that  is,  the  worship  of  animals,  such 
as  the  coyote,  the  white  owl,  the  black  eagle,  etc.  Fetichism  is  a  lower  form  of 
religion  than  idolatry. 

There  are  two  legends— one  among  the  Gabrocs  of  the  Klamaths,  and  one 
among  the  Pallegawonaps  of  Kern  Biver — ^which,  in  my  opinion,  are  nndoubtr 
edly  a  corrupted  version  of  some  old  zodiac-myth,  and  therefore  point  to  a 
remotely  semi-civilized  origin  for  their  narrators. 

I  might  extend  these  instances  and  comparisons,  but  it  is  not  necessary.  The 
California  Indians,  like  their  predecessors,  belong  unmistakably  to  the  Stone 
Age ;  and  the  fact  that  they  have  degenerated  from  a  higher  to  a  lower  grade 
in  that  age,  argues  strongly  that  their  ancestors,  after  crossing  the  sea,  might 
have  degenerated  from  the  Bronze  Age  or  the  Iron  Age  of  China. 

For  these  reasons,  I  am  disposed  to  believe  that  the  California  Indians  have 
simply  deteriorated  from  what  we  (perhaps  erroneously)  call  a  pre-aboriginal 
race ;  and  ultimately,  from  the  Chinese.  Instances  are  not  wanting  where  a 
people  have  retrograded  from  civilisation  almost  to  barbarism  in  the  ooane  of 
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maoy  ceotaries.  Witness  the  Fellahs,  who  are  supposed  to  be  descended  di- 
rectly from  the  ancieot  Egyptians.  Ohina  itself,  with  all  its  va<«t  popolations, 
has  stood  still  for  twenty  centaries ;  and  a  colony  from  it  wandering  into  a  new 
land,  where  the  abondanoe  of  nature  and  the  genial  climate  invited  them  to  re- 
lax the  efforts  which  a  crowded  commanity  had  necessitated  for  the  mainte- 
nance of  life,  might  degenerate  to  a  low  point  withoat  difficalty.  When  the 
Chinese  of  to-day  come  to  this  land  of  plenty,  how  poor  are  the  dwellings  and 
implements  they  construct  for  themselves,  compared  with  those  they  used  in 
China.    How  poor  are  our  own,  compared  with  those  we  made  in  the  East  I 

I  do  not  forget  that  the  Indians,  almost  with  one  accord,  attribute  these  supe- 
rior  stone  implements  to  a  race  older  and  other  than  their  own.  There  is  also 
a  Neestenaw  legend  which  cannot  be  very  well  explained,  except  on  the  supposi- 
tion of  a  reference  to  an  earlier  race  of  cannibals,  from  whom  their  forefathers 
suffered  grewsome  damage.  On  the  other  hand,  they  all  insist  that  their  pro- 
genitors were  created  from  the  soil  where  they  now  live  (to  take  all  their  ac- 
counts, there  must  have  been  a  hundred  of  these  "special  creations"  in  California) ; 
so  that  their  legends  are  not  consistent. 

The  theory  of  degeneration  above  advanced,  is  quite  in  accord  with  the  cli- 
matic changes  and  the  deforestation  which  have  taken  place  on  this  coast,  even 
within  the  historical  period.  We  know,  from  the  statements  of  Biscay  no  and 
other  early  Spanish  explorers,  that  extensive  forests  were  flourishing  near  San 
Diego  and  Monterey,  three  hundred  years  ago,  where  now  there  are  none.  Bis- 
caynosays  the  natives  of  Santa  Catalina  Island  had  large  wooden  canoes,  capable 
of  sea  voyages,  whereas  that  island  is  now  comparatively  treeless.  Fossil  remains 
have  been  discovered  in  Southern  California  and  Arizona,  which  indicate  that 
there  were  once  heavy  forests  where  now  are  barren,  wind-swept  plains.  Buins 
of  great  walled  cities,  and  large  systems  of  irrigating  ditches,  in  Arizona  and 
New  Mexico,  on  the  Gila,  Little  Colorado,  De  Chaco,  San  Juan,  and  other 
streams,  plainly  show  that  these  regions  onoe  contained  an  agricultural  popula- 
tion, who  were  ultimately  driven  out  by  the  ever-increasing  drought  and  the 
failure  of  the  streams.  The  great  sequoias,  on  the  high  Sierra,  may,  perhaps, 
be  the  last  lingerers  of  a  gigantic  race  of  forest  trees,  which  the  changed  cli- 
matic conditions  of  California  have  destroyed  from  the  plains. 

We  know  that  the  deforestation  of  Babylonia,  Assyria,  Palestine,  and  Greece, 
has  been  accompanied  by  a  corresponding  deterioration  of  the  inhabitants,  and 
it  may  have  been,  also,  largely  the  cause  of  it. 

While  there  is  nothing  to  show  that  the  present  race  of  California  Indians  are 
descended  from  an  agricultural  j^ople,  like  the  New  Mexican  Pueblos,  there  is 
much  to  show  that  their  predecessors  were  superior  to  them,  and  that  their  pre- 
decessors were  also  their  ancestors.  The  California  Indians  are  simply  a  poor 
copy  of  the  people  whom  we  usually  call  pre>aborigines ;  but  the  copy  follows 
the  original  so  closely  that  there  can  be  little  doubt  that  it  is  a  copy  made  by 
transmission. 

In  New  Mexico,  there  is  a  large  and  powerful  tribe  called  the  Navajoes. 
There  are  good  evidences  that  they  are  descended  from  the  Hoopaws  of  this 
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State,  and  thatthej  have  migrated,  within  comparativelj  recent  times,  from  the 
Trinitj  or  the  Klamath.  Of  these  evidences  I  will  here  mentioD  only  one — ^the 
similarity  of  their  numerals,  as  shown  in  the  following  table : 

HOOPAW.        Natjuo. 

One ; . .  Ohlah.  Kli. 

Two Nach.  Nahkee. 

Three Tach.  Tah. 

Poor Tinckh.  Dteen. 

Five Chwolch.  Estlahh. 

Six Hostkn.  Hostonn . 

Seven Ochkit.  SusetL 

Eight Oahnem.  Seepee. 

Nine Nocostah.  Nastyy. 

Ten Minchlah.  Niznahh. 

The  Navajocs  to-day  are  superior  to  the  Hoopaws,  perhaps  not  in  prowess, 
bat  certainly  in  the  arts  of  peace.  They  possess  the  arts  of  weaving  and  pot- 
tery, which  the  Hoopaws  know  nothing  about ;  but  it  is  considered  probable 
that  they  acquired  those  arts  from  the  Pueblo  Indians  since  their  migratioD. 
Hence,  the  Navajocs  offer  no  argument  against  the  theory  of  degeneration.  If 
they  carried  those  arts  with  them  from  California,  they  powerfully  confirm  the 
theory,  so  far  as  the  Hoopaws  are  oonoemed. 

I  offer  this  paper,  not  as  an  exhaustive  treatise  on  this  subject,  but  as  giving 
some  facts  and  theories  which  I  hope  others,  more  capable,  will  work  out  more 
fully. 


The  Committee  appointed  at  the  meeting  of  September  21st,  to 
examine  and  report  upon  the  library  and  herbarium  of  the  late  Mr. 
Bloomer,  with  a  view  to  purchase,  reported  as  follows : 

Sak  Francisoo,  October  5tb,  1874. 
We  the  undersigned,  the  Committee  appointed  by  the  Academy  to  examine  the 
library  and  botanical  collection  of  the  late  H.  G.  Bloomer,  desire  to  make  the  fol- 
lowing report :  The  books  are  for  the  most  part  in  excellent  condition,  and  com- 
prise a  number  of  very  valuable  illustrated  works  on  botanical  science.  In  all, 
there  are  117  volumes,  of  which  at  least  half  are  folio  or  quarto,  with  illustrations, 
The  botanical  collection  is  in  admirable  order,  and  consists  of  sixty-six  bundles  of 
plants,  many  of  which  are  rare  species,  not  contained  in  the  herbarium  of  tlie 
Academy.  We  have  estimated  the  library  and  botanical  collections  to  be  worth 
at  least  seven  hundred  dollars,  but  in  consideration  of  the  inestimable  services 
rendered  to  the  Academy  by  the  late  Mr.  Bloomer,  we  recommend  that  the  sum 
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of  one  thoasand  dollars  shall  be  paid  For  the  same  to  his  widow  aod  family,  io 
quarterly  iostallments  of  two  hundred  and  fifty  dollars  each. 

(Signed)  HENRY  N.  BOLANDER. 

HENRY  EDWARDS. 

A, KELLOGG,  M.  D. 

ROBERT  E.  C.  STEARNS. 

W.  G.  W.  HARFORD. 

On  motion  of  Dr.'Fourgeaud,  the  report  of  the  Committee  was 
unanimously  adopted  by  the  Academy,  and  referred  to  the  Trustees. 


Regular  Meeting,  October  19th,  1874. 
Vice  President  in  the  Chair. 

Forty-five  members  present. 

Donations  to  the  Museum :  Dr.  R.  K.'Reid,  of  Stockton,  pre- 
sented, through  C.  D.  Gibbes,  specimens  of  Wood  and  Fruit  of  the 
Osage  Orange  (^Madura  aurantiaca) ;  also,  specimens  of  the  Wood 
of  the  Walnut,  a  native  of  the  lower  Calaveras.  Samuel  Purdy, 
Esq.,  presented  a  Collection  of  Silver  Ores  from  several  mines  in 
Colorado.  D.  D.  Colton  presented  a  section  of  Geode.  H.  L. 
Shackelford  presented  a  Skull,  supposed  to  be  that  of  a  female 
Indian,  found  in  a  bed  of  lava  near  San  Francisquito  creek.  J. 
P.  Dameron  presented  fifteen  specimens  of  Coal  and  Lignite, 
found  in  various  parts  of  California  and  Oregon.  J.  W.  Lynch 
presented,  through  C.  D.  Gibbes,  three  specimens  of  Cinnabar  ore, 
from  Napa  County,  Cal.  W.  G.  Blunt  presented  two  Skatj's 
Eggs,  found  on  the  beach  near  Point  Lobos.  Paymaster  Stanton, 
U.  S.  N.,  donated  specimen  of  "  King  Snake,"  (Ulaps  euryxan- 
th%LB)  from  northern  part  of  California.  Chas.  D.  Gibbes  presented 
materials  showing  the  Dye  obtained  from  the  wood  of  the  Osage 
orange.     Henry  Edwards  presented  two  specimens  of  Crustacea, 


Digitized  by  VjOOQ IC 


898  PBOOBBDINOS  OF  THB  CALIFORNU 

genus  SquiUaj  from  Shanghai,  China.  Dr.  Behr  presented  speci- 
men of  Parasite  from  the  California  orange  trees,  different  from  any 
previously  described. 

The  usual  exchanges  to  the  Library  were  received. 

J.  P.  Dameron  read  a  paper  on  "  Coal." 

Some  months  since,  Mr.  0.  D.  Gibbes  csdled  the  attention  of 
Califomians,  through  the  Academy,  to  the  Bois  d'Arc  or  Osage 
orange,  (^Maclura  aurantiaca)  both  for  hedges  and  for  timber. 
The  wood  is  one  of  the  most  durable  in  the  world,  and  is  remark- 
ably strong,  elastic,  and  tough.  It  is  of  a  beautiful  yellow  color, 
close  grained,  and  receives  a  free  polish,  making  it  valuable  for 
furniture.  In  Texas  it  is  used  for  wagon  wheels,  as  it  is  not  liable 
to  shrink.  For  ship-building,  this  wood  is  preferable  to  live  oak, 
and  by  Indians  is  preferred  for  bows  to  all  other  wood.  It  also 
yields  a  yellow  dye.  For  an  ornamental  tree,  it  is  one  of  the  most 
graceful,  with  its  dark-green  foliage  and  hard,  smooth  bark,  droop- 
ing branches,  and  large,  orange-colored  fruit.  It  forms  a  good 
belt  of  hedge-row  for  sheltering  gardens,  vineyards,  or  orchards, 
being  of  a  rapid  growth  and  bearing  formidable  thorns  for  hedges. 
A  plantation  of  Osage  orange,  set  out  now,  would  in  a  few  years 
afford  a  most  valuable  timber  that  would  pay  well,  as  it  sprouts 
rapidly  from  the  stump  and  soon  renews  the  timber  cut. 

Mr.  Gibbes  exhibited  some  of  the  wood,  which  had  been  sent  to 
the  Academy  by  Dr.  B.  K.  Reid,  of  Stockton.  Some  of  the  wood 
had  been  polished,  showing  a  beautiful  grain.  Some  cloth  dyed 
with  the  dye  from  this  wood  was  also  shown.  The  dye  is  of  a 
bright  yellow  color.  Mr.  Gibbes  again  called  the  attention  of  our 
land-owners  to  the  importance  and  value  of  cultivating  plantations 
of  this  tree  for  timber.  In  swampy  soil  it  grows  very  rapidly,  and 
in  our  swamp  land,  firm  enough  to  produce  sycamore  and  willow,  it 
would  do  well.  It  requires  a  good,  moist  soil,  but  not  too  wet. 
This  tree  could  be  used  to  great  advantage  in  strengthening  levees 
on  the  tule  land,  where  it  would  not  only  be  valuable  for  timber, 
fuel,  and  shade,  but  also  for  forming  a  substantial  protection  to  the 
levees,  strengthening  them  and  assisting  to  hold  them  in  position. 
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Notes  on  some  Aleut  Mammies. 

BY   W.  H.  BALL,  U.  8.  00A8T   SURVEY. 

I  have  previoasly  given  the  Academy  some  iCbcouDt  of  the  Aleatian  method 
of  mammifying  their  more  distiDgaished  dead.  Many  tales  are  cnrrent  amoog 
the  Aleuts  in  regard  to  particular  cases  of  this  practice,  and  among  others  one 
has  been  frequently  related  to  me  in  regard  to  some  mammies  preserved  in  a 
cave  on  one  of  the  volcanic  islands  known  as  the  "  Four  Graters,"  or  "  Foar 
Mountains."  When  in  the  vicinity,  in  1873,  we  were  unable  to  land  and  test  the 
truth  of  this  history,  on  account  of  bad  weather  and  the  absence  of  any  harbors. 
More  recently,  however,  this  has  been  successfnlly  done.  The  Alaska  Commer- 
cial Company  has  a  standing  order  to  its  agents  to  collect  and  preserve  objects 
of  interest  in  ethnology  and  natural  history,  and  the  cabinet  6f  the  Academy 
bears  witness  to  the  generosity  of  the  company  and  the  value  of  some  of  the 
material  thus  acquired.  Captain  £.  Hennig,  of  the  company's  service,  with  the 
company's  schooner  Win,  Sutton^  being  employed  in  removing  some  hunters 
from  the  island  of  the  Four  Mountains,  he  was  enabled,  after  seven  unsuccessful 
attempts,  to  land  at  the  base  of  the  cliff,  where  the  fallen  rocks  form  a  kind  of 
cave,  and  was  directed  by  the  natives  to  the  exact  spot.  Here  he  obtained  twelve 
mummies,  in  good  condition,  besides  several  skulls  of  those  which,  being  laid 
near  the  entrance  of  the  cave,  had  become  injured  by  the  weather.  There  was 
also  a  moderate  number  of  carvings  and  implements  found,  though  some  natives, 
less  superstitious  than  the  rest,  had  appropriated  a  quantity  of  weapons  (reported 
to  have  once  been  there)  for  use  in  hunting.  The  island  being  volcanic  and,  in 
fact,  still  active,  the  soil  is  still  warm,  and  the  atmosphere  of  the  cave  was  quite 
hot,  which  accounts  for  the  extremely  good  preservation  of  the  remains.  Most 
of  the  bodies  were  simply  eviscerated,  stuffed  with  grass,  dried,  wrapped  in  furs 
and  grass  matting,  and  then  secured  in  a  water-proof  covering  of  seal-hide. 
Two  or  three  had  much  more  pains  bestowed  upon  them,  and  were  of  course  of 
much  more  interest.  The  story  of  their  deposition  is  too  long  to  be  given  here, 
and  is  not  particularly  interesting,  but  it  includes  the  fate  of  an  old  chief  of  the 
Island  of  the  Four  Mountains  and  his  family,  all  of  whom  were  buried  in  the 
cave.  Amoog  the  others  was  a  female,  who  died  when  with  child  from  a  pre- 
mature birth,  brought  on  by  an  accident,  and  the  essential  correctness  of  the 
tradition  is  attested  by  the  presence  of  a  little  mummy  of  the  still-born  infant. 
The  date  of  the  first  interment  is  very  well  fixed,  by  the  fact  that  the  old  chief 
died  the  autumn  before  the  spring  in  which  the  Russians  made  their  first  appear- 
ance at  the  Four  Mountains ;  and,  consequently,  none  of  the  bodies  are  much 
over  100  years  old.  Hence,  they  should  not  be  confounded  with  the  ancient 
pre-historic  remains  which  I  have  formerly  described  in  the  Academy's  Proceed- 
ings. 

The  mummies  of  real  interest  were  few  in  number.  The  most  conspicuous 
was  that  of  the  old  chief.  I  am  informed  that  this  body  was  enveloped  in  furs, 
dressed  in  the  usual  native  attire,  and  furnished  with  a  sort  of  wooden  armor, 
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formerlj  worn  bj  the  Aleuts.  The  whole  was  placed  io  a  sort  of  basket,  iu  a 
sitting  postare,  and  carefoiiy  covered  with  water-proof  skins,  secured  by  lioes 
made  of  sinew,  either  braided,  Ar  made  into  what  sailors  call  ^  square  sennit" 
This  line,  together  with  a  mi  made  of  sinew,  in  which  another  of  the  bodies  was 
secured,  were  very  finely  made,  and  nearly  as  perfect  and  strong  as  when  first 
placed  there.  The  matting,  made  of  prepared  grass,  was  exceedingly  fine,  in 
most  cases  fkr  superior  in  finish  and  delicacy  to  any  now  made  in  the  islands. 
One  of  the  smaller  mummies,  in  a  triftngular-shaped  ^undle  or  basket,  had  a 
pattern  of  a  Maltese  cross  worked  into  a  stripe  of  another  color ;  this  was  quite 
fresh,  and  the  grass  still  retained  its  red  and  yelfow  tinge.  The  largest  basket 
has  a  wooden  arrangement  fastened  with  bone  buttons,  forming  a  broad  hoop, 
which  served  it  for  a  base.  Most  of  the  more  carefully  preserved  specimens  had 
been  once  suspended  in  the  air  by  handles  or  cords  attached  to  their  envelopes. 
The  other  articles  found  in  the  cave  were  stone  knives  and  other  implements, 
and  a  few  carvings,  one  of  which  was  supposed  by  the  finder  to  be  an  idol,  but 
this  is  probably  an  error.  A  child's  boot  of  native  make  was  found  in  the  cave, 
with  the  fur  perfectly  preserved,  and  in  it  was  a  little  ivory  image  of  a  sea-otter. 
A  number  of  other  bone  and  ivory  toys  or  trinkets  were  also  found.  These 
articles  are  expected  here  on  the  bark  Cyane  in  a  few  weeks,  when  those  in- 
terested in  these  matters  will  probably  have  an  opportunity  of  making  a  careful 
examination  of  them. 

[Two  of  the  mummies  described  above  have  arrived  and  are 
now  in  the  Academy's  museum,  having  been  presented  to  the 
Academy  by  the  Alaska  Commercial  Company.] 

The  following  communication  was  presented  by  the  Correspond- 
ing Secretary,  on  behalf  of  the  writer : 

Mesh-knot  of  the  Tchin-cha-au  Indians,  Fort  SimpBon,  Britash 

Columbia. 

BY  QEOROB  DAVIDSON. 

The  Indians  of  this  section  of  the  country  use  a  **  square  "  or  **  reef"  knot  in 
making  their  fishing  nets.  Other  Indiana  may  do  so,  but  I  have  not  seen  them 
making  their  nets.  This  knot  does  not  require  the  passage  of  the  ball  of  twine 
through  the  mesh  at  any  step  of  its  formation,  and  therefore  obviates  the  use  of 
a  netting  needle.  The  twine  is  well  made  and  strong,  and  is  formed  from  the 
fibrous  covering  of  the  tall,  rank  nettles  which  abound  around  all  their  villages. 
They  collect  the  nettles,  strip  off^the  leaves,  dry  the  stalks,  and  when  brittle,  beat 
them  until  the  woody  parts  are  separated  from  the  fiber.  The  specimens  I  ob- 
tained were  about  one-sixteenth  of  an  inch  in  diameter;  two  ply,  tolerably  hard 
twisted,  and  fairly  smooth.    They  also  make  twine  from  the  inner  fibrous  bark 
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of  the  Epitobium  Angusiifolium.  Those  that  I  saw  at  work  upon  the  nels 
were  the  dilapidated  old  women. 

The  following  figarea  and  explanation  will  show  how  the  knot  is  made,  and  it 
can  be  very  readily  done  by  any  one  trying  the  experiment : 

Bring  the  bight  B  up  through  the  mesh  A,  as  in  fig.  1 ;  draw  the  part  D  tight 
at  C  and  press  the  left  thumb  upon  D  to  keep  the  part  J  D  around  the  mesh- 
block  strained  ;  pass  the  end  E  up  through  the  bight  B  and  haul  tight  to  G,  as 
shown  in  fig.  2,  keeping  the  thumb  as  before  on  the  partly  formed  knot. 

With  the  free  part  D  E  of  fig.  2,  pass  the  bight  F  down  through  the  mesh 
A,  draw  the  part  G  tight  upon  the  loop  at  0,  when  it  will  assume  the  condition 
exhibited  in  fig.  4,  slipping  the  thumb  on  the  part  D,  to  keep  tight  the  loop  J 
around  the  mesh  block.  With  the  process  in  the  condition  shown  by  fig.  4,  pass 
the  end  E  down  through  the  loop  H  and  haul  it  taut,  when  the  square  knot,  as 
at  I,  will  necessarily  appear  by  a  slight  movement  of  the  thumb  forward  to  aid 
it  in  settling  into  place. 

Dr.  Dall  gave  a  brief  synopsis  of  the  results  of  his  recent  expe- 
dition to  Alaska : 

The  season  in  the  Arctic  regions  has  been  an  open  one  and  exceedingly  aus- 
picious for  observations.  The  expedition  has  passed  a  greater  portion  of  the 
time  in  the  vicinity  of  Mount  St.  Elias.  The  scenery  of  that  region  was  sub- 
lime beyond  description,  and  the  greatest  glaciers  were  found  there  existing  out- 
side of  the  Polar  seas.  Much  attention  been  given  to  measuring  the  altitude  of 
Mount  St.  Elias  and  the  neighboring  peaks  by  careful  triangulations,  and  it  was 
determined  beyond  doubt  that  St.  Elias  is  the  most  lofty  point  of  land  on  the 
North  American  continent.  Its  altitude  is  calculated  at  19,000  feet,  and  that 
of  Mount  Fairweather  at  15,000.  It  is  impossible,  however,  to  fix  the  precise 
height  of  the  lofty  peaks  until  their  ascent  can  be  accomplished.  Mount  St. 
Elias  has  been  commonly  designated  in  the  geographies  as  a  volcanic  cone,  but 
an  examination  of  its  formation,  as  far  as  practicable,  determined  that  this  sup- 
position is  erroneous.  Small  volcanic  vents  are  discovered,  however,  toward 
the  sea.  While  sailing  close  in  to  the  shore,  a  few  miles  north  of  Cape  Fair- 
weather,  an  immense  glacier  was  inspected,  having  a  flow  from  three  to  six 
miles  in  width,  and  extending  inland  beyond  the  reach  of  vision,  which  was  at 
least  thirty  miles.  The  country  was  of  a  rolling  formation  and  no  material 
deviations  appeared  within  the  horizon  in  the  direction  of  the  glacier.  The  ice 
was  clear  and  blue  and  glistening  in  the  light,  and  presented  a  magnificent 
spectacle. 

Califomia  in  the  Miocene  Epoch. 

BY  J.   6.   COOPER,  M.D. 

Unlike  the  pliocene,  which  I  spoke  of  at  our  last  meeting,  the  miocene  in 
Califomia  famishes  as,  so  far,  with  no  certain  evidence  of  land  animals'  ex- 
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istence,  and  few  of  vegetable  life.  It  is,  however,  most  probable  that  sacli  ex- 
isted, aod  will  in  time  be  detcrmioed  or  distiDguisbed  from  the  pliocene  with 
which  they  are  dow  mixed.  That  there  was  an  extennve  and  most  interesting 
terrestrial  fauna  in  the  adjoining  regions  of  Eastern  Oregon,  Wyoming,  and  Utah 
has  been  proved  by  the  treasures  of  animal  remains  found  within  ten  years  past 
in  those  regions,  to  enumerate  merely  the  names  of  which  now  would  take  up 
too  much  time. 

As  there  was  much  less  land  above  water  in  this  part  of  the  continent  during 
the  miocene,  the  field  for  such  animals  to  exist  in  was  much  more  limited  than 
in  the  pliocene,  and,  therefore,  their  history  requires  longer  time  to  work  out. 
Besides  this,  the  convulsions  and  removals  of  animal  relics  from  their  original 
beds,  during  the  volcanic  and  glacial  periods,  were  so  general  as  to  mix  them 
up  in  a  manner  too  puzzling  to  be  deciphered  for  a  long  time  to  come.  An 
instance  of  this  is  shown  by  the  tooth  of  an  Archegosaurus,  found  by  me  on 
Mare  Island,  some  years  since,  and  mentioned  in  our  Proceedings,  Vol.  Y.,  p. 
194.  This  tooth,  identified  by  the  lamented  Agassiz,  belonged  to  an  animal 
believed  to  have  been  one  of  the  earliest  reptilian  forms  known,  and  character- 
izing the  carboniferous  age.  It  was  an  enormous  development  of  the  straoge 
"  four-legged  fish,"  or  larval  salamanders  still  found  in  the  Columbia  Biver  and 
other  western  waters,  but  must  have  been  several  feet  long,  and  no  similar  re- 
mains are  found  in  any  later  formations.  Though  it  is  not  certain  that  they  may 
not  be  yet  found  to  have  existed  among  the  monsters  of  the  pliocene  epoch  on 
this  Coast,  as  their  supposed  descendants  live  in  our  fresh  waters,  still  the  evi- 
dence of  this  single  tooth  would  have  gone  far  to  prove  the  age  of  Mare  Island 
to  be  carboniferous  if  no  other  fossils  had  been  found  there.  As  it  happens, 
however,  to  be  one  of  the  richest  fossil -beds  of  pliocene  remains  in  California, 
the  single  tooth  found  on  the  surface  of  that  formation  was  probably  transported 
by  ice  from  the  Sierra  Nevada,  where  the  nearest  carboniferous  strata  are  known 
to  exist.  Of  course,  the  same  may  be  the  case  with  some  of  the  pliooene  re- 
mains, and  possibly  others  elsewhere.  But  the  peculiar  position  of  Mare  Is- 
land makes  it  the  most  likely  place  for  such  mixtures,  as  it  lies  just  where  the 
outlet  of  pliooene  or  post-pliocene  lakes  or  rivers  must  once  have  met  a  great 
obstruction  to  their  flow.  On  this,  animals  embedded  in  floating  ice  would 
naturally  lodge  and  decay,  just  as  the  celebrated  extinct  elephant  of  Siberia 
was  carried  by  ice  to  its  resting  place  at  the  mouth  of  an  Arctic  river.  The 
obstruction  referred  to  was,  no  doubt,  an  elevation  of  the  Mt  Diablo  ridge,  cross- 
ing the  Straits  of  Carquinez  at  this  point,  during  the  volcanic  period  before 
mentioned.  By  this,  pliooene  beds  were  made  to  accumulate  to  a  depth  of  over 
fifty  feet,  which  they  still  show  on  the  adjoining  shores,  though  the  rivers  have 
washed  away  the  obstruction  itself,  and  the  greater  part  of  these  beds  also. 

The  fossil  evidence  which  we  possess  relating  to  the  miocene  epoch  in  Califoi^ 
nia  is,  however,  abundant  and  interesting.  It  so  far  consists  of  beds  of  marine 
shells,  found  at  short  intervals  throughout  the  Coast  Range  and  the  foot-hills  of 
the  Sierra  Nevada,  which  contain  the  proper  proportion  of  living  species  to 
prove  their  age  as  relatively  older  than  the  pliocene.    From  thdr  compara- 
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tively  recent  date,  it  is  not  generally  difiScnlt  to  reoognize  and  follow  out  these 
beds  throughout  their  extent,  though  much  more  disturbed  and  altered  by  vol- 
canic action  than  the  pliocene.  In  some  places,  however,  the  contact  of  emp- 
tive  rocks  or  infiltration  of  foreign  mineral  matter  by  hot  springs,  has  altered 
them  past  recognition,  though  for  only  limited  tracts  south  of  3&d  Francisco 
Bay. 

From  these  marine  beds  we  find  that  nearly  tbe  whole  of  the  coast  ranges 
south  of  here  were  under  the  sea  in  the  miocene,  and  the  evidences  of  extensive 
washing  away  of  the  strata  are  so  plain  that  it  is  not  improbable  that  the 
whole  were  submerged. 

Beds  of  excellent  miocene,  and,  possibly,  pliocene  fossils,  are  found  at  the 
mouth  of  Kern  River  cafion,  showing  that  the  sea  then  washed  freely  against 
the  foot  of  the  Sierra ;  there  is  even  reason  for  believing  that  it  extended  far 
up  the  Colorado  River  basin ;  and  certainly  it  deposited  a  thick  bed  of  the 
enormous  miocene  oyster,  (O.  Titan)  with  other  remains,  along  the  west  shore 
of  the  present  Colorado  desert,  now  at  an  elevation  of  probably  1,000  feet 
Of  its  extent  in  the  northwest  quarter  of  California  very  little  is  known,  and 
probably  most  c^  that  region  was  above  water. 

As  these  changes  of 'level  were  caused  by  depression  of  the  land  below  its 
present  level,  our  mountains  were  then  probably  quite  insignificant,  and  no 
doubt  a  much  more  level  and  uniform  surface  prevailed  on  shore.  AlS  the 
miocene  was  elsewhere  the  culminating  period  of  existence  for  the  large  and 
strange  tertiary  mammals,  it  is  altogether  probable  that  some  of  them  inhabited 
portions  of  the  dry  land  of  California,  connected  with  the  regions  in  which  they 
were  so  abundant  in  the  north ;  but,  so  far,  the  geological  surveys  have  not 
been  sufficient  to  define  their  limits,  either  in  time  or  space,  within  this  State. 

That  marine  monsters  frequented  our  shores  is  proved  by  the  remains  of 
seals,  whales,  and  still  undescribed  creatures  of  enormous  size,  that  have  been 
found  in  this  formation  even  more  abundantly  than  in  the  pliocene  of  the 
Coast  Range.  From  the  great  difficulty  of  obtaining  their  stone-imbedded  rel  icsi 
there  will  be  work  for  future  generations  of  students  in  describing  them.  From 
these  animal  remains  (many  of  which  were  only  of  microscopic  size)  was  pro- 
duced the  petroleum  of  this  Coast,  a  substance  so  far  found  only  in  the  miocene 
strata  of  California. 

Of  the  miocene  fiora,  as  distinguished  from  the  pliocene  in  California,  we 
know  very  little.  It  was  apparently  of  a  less  tropical  character,  more  like  that 
of  the  present  time,  and  probably  resembled  ours  now  living  as  nearly  as  any 
other.  Beds  of  lignite,  four  feet  thick,  but  poor  in  quality,  are  common  near 
the  coast,  containing  wood  and  algte. 

The  northern  hemisphere  seems  to  have  had  in  the  miocene  epoch  a  very 
uniform  climate,  in  which  the  vegetation  of  Europe  resembled  that  now  in  our 
Eastern  States.  The  most  wonderful  fact  connected  with  it  is,  that  recent  dis- 
coveries have  proved  that  Greenland,  inlat.  70^,  and  Spitzberge^,  in  lat.  78^,  58% 
bad  a  rich  luxuriant  forest  of  trees,  mostly  Ajnerican  in  character,  among  them 
a  redwood,  undistinguishable  from  that  so  common  here  I  In  all,  137  species 
Pboo.  Oal.  Acas.  Bcl,  Vol.  v.— M.  Dscbmbkb,  1874. 
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are  known.  It  is  impossible  to  reconcile  this  with  the  existence  of  even  four 
months'  night  which  we  know  must  prevail  so  near  the  pole,  even  if  the  climate 
there  were  tropical.  We  are  forced  to  the  conclusion,  in  spite  of  astronomical 
opinions,  that  the  poles  have  changed  since  then,  and  this  may  help  to  explain 
many  geological  puzzles  both  in  California  and  elsewhere.  Among  these  the 
sapposed  absence  of  all  eooenb  animal  or  vegetable  remains  on  this  Coast  is 
one  which  might  be  accounted  for  by  supposing  that  in  that  epoch  California 
was  under  covering  of  polar  ice  I  Such  a  theory,  though  it  may  be  called  ab- 
surd on  account  of  the  present  flattening  of  the  poles  by  centrifugal  force,  is  as 
tenable  as  that  of  the  wel^-known  alternations  of  deep  ocean  and  dry  land  which 
geology  proves  to  have  occurred  on  our  continent.  I  may  mention  in  this  con- 
nection, that  Prof.  Dana,  during  his  explorations  of  the  Oceanic  Archipelago, 
saw  reasons  to  believe  that  it  has  been  slowly  subsiding  from  the  condition  of 
a  continent  in  the  tertiary  and  recent  ages,  while  this  Coast  has  been  rising. 
Thus,  alternations  of  land  and  ocean  have  doubtless  been  going  on,  usually  slow 
and  gradual,  since  the  creation  of  the  world.  The  changes  in  fauna  and  flora, 
which  in  our  limited  field  of  view  seem  to  have  been  sudden  and  convulsive, 
were  probably  nearly  all  through  the  tertiary,  as  slow  as  at  present,  but  from 
these  enormous  undulations  of  the  earth's  surface,  half  of  their  hiBtory  is  for  us 
buried  beneath  a  fathomless  abyss. 
Would  changes  of  the  poles  be  any  more  won  derful  or  impossible  ? 

Observationfl  on  the  Genus  Caprella,  and  Description  of  a  Kew 

Specfbs. 

BT  W.  K.  LOOKINOTON. 

Among  tlie  TetradecapodUf  or  fourteen-legged  crustaceans,  the  best  known 
forms  of  which  are  the  pill-bugs,  wood-lice,  and  sand-hoppers,  there  is  no  more 
remarkable  genus  than  Caprella.  The  abdomen  is  obsolete,  or  so  nearly  so 
as  only  to  be  distinguishable  by  a  most  careful  examination ;  and  the  entire 
body  consists  of  the  seven  thoracic  segments,  each  of  which  is  exceedingly 
attenuated,  so  that  the  creature  resembles,  in  its  general  appearance,  a  long, 
slender  caterpillar  more  than  a  crustacean. 

Although  classed  with  the  fourteen-legged  Crustacea,  the  Caprella,  like  their 
near  relatives,  the  Cyami^  or  whale-lice,  have  really  only  five  pairs  of  legs,  as 
those  pairs  which  normally  spring  from  the  third  and  fourth  segments  are 
absent,  their  place* being  filled,  in  the  males,  by  two  pairs  of  elongated  bran- 
chisB.  In  the  females  these  branchiae  are  modified  in  form  and  function,  becom- 
ing four  broad  plates,  which  fold  securely  over  each  other  on  the  lower  side  of 
the  third  and  fourth  segments,  and  thus  composing  a  sac  or  pouch  in  which  the 
eggs  and  immature  young  are  safely  carried. 

The  comparatively  great  length  of  the  body  is  still  further  increased  by  the 
long,  slender,  external  antennee,  and  the  backward  direction  of  the  hindermost 
legs ;  and  the  resemblance  to  a  caterpillar  is  heightened  by  the  mode  of  pro- 
gression, which,  on  acooont  of  the  absence  of  legs  on  the  third  and  fourth  seg* 
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ments,  is  by  looping  the  body  in  a  maDner  precisely  similar  to  that  practiced  by 
the  "  loopers,"  or  larvn  of  the  Gtometrida, 

The  first  pair  of  legs  is  short,  bat  the  second  makes  np  by  its  inordinate 
length  and  slendemess ;  while  the  three  hinder  pairs  are  more  nearly  equal  in  size, 
and  are  known  as  ^  anchdral "  feet,  since  it  is  by  them  that  the  creature  attaches 
itself  firmly  to  the  object  on- which  it  rests. 

All  the  feet  are  provided  with  sharp  claws,  which  fold  back  upon  the  preced- 
ing joint ;  bat  in  the  last  three  pairs  this  joint  is  famished  with  a  sharp  spine, 
against  which  the  daw  shuts.  Thus  our  Ca'preUa,  secured  by  six  anchors,  can  ride 
safely  in  spite  of  waves  and  currents,  its  long  body  swaying  to  and  fro,  and  its 
forelegs  busy  in  catching  its  prey.  The  Caprell<B  appear  to  be  parasitic  on 
bydroids  and  sponges. 

The  species  of  which  I  append  a  technical  description  was  dredged  in  about 
eight  fathoms  of  water,  from  a  bottom  of  mud  and  weeds,  in  Hakodadi  Bay^ 
Japan,  by  W.  J.  Fisher,  naturalist  of  the  Twcarora.  Mr.  Fisher  has  present- 
ed two  specimens,  male  and  female,  to  this  Academy. 

I  believe  the  species  to  be  new,  although  it  is  just  possible  that  it  may  have 
been  previously  described  by  some  naturalist  whose  works  do  not  grace  the 
shelves  of  our  Academy.  I  have  named  it  C.  spinosa.  The  male  somewhat  re- 
sembles the  C.  aUenwUa  of  Dana,  the  chief  differences  being  the  spines  upon 
the  five  posterior  segments,  and  the  absence  of  the  spine  upon  the  head. 

The  females  differ  so  greatly  from  the  males  in  the  comparative  lengths  of  the 
several  joints  of  the  body  and  antenns,  that  I  was  at  first  inclined  to  believe 
they  belonged  to  another  species ;  but  since  the  two  forms  were  always  dredged 
in  company,  and  the  specimens  of  one  form  are  all  males,  while  those  of  the 
other  are  all  females,  it  is  evident  that  they  are  the  two  sexes  of  the  same 
species. 

Caprella  spinosa.    Lockington. 

Male.  Body  very  slender ;  s^ments  elongate,  second  thoracic  segment  more 
than  one-half  longer  than  the  first,  and  very  slender.  No  spine  on  dorsal  sur- 
&oe  of  head.  Saperior  antennse  longer  than  half  the  body  j  first  joint  little 
more  than  half  the  length  of  second  ;  third  joint  nearly  as  long  as  second ; 
flagellum  rather  longer  than  basal  joint.  Inferior  antennae  reaching  to  about 
the  first  third  of  the  second  joint  of  the  superior  antennae.  Hand  of  second  pair 
of  legs  very  narrow,  with  three  teeth  on  the  underside,  one  a  short  distance  be- 
hind the  claw,  a  second  close  to  the  first,  and  a  third  posterior  to  the  middle. 
The  third  and  fourth  segments  have  a  sharp  spine  on  each  side,  above  the  bran- 
chiaQ  and  near  the  hinder  margin,  and  the  three  posterior  segments  are  furnished 
with  similar  spines. 

Length  of  body,  1  11-16  inch.    Length  of  superior  antennae,  about  1  inch. 

Female.  Body  less  elongated  than  in  the  male ;  third  and  fourth  segments 
swollen  at  the  sides,  and  both  these  segments  armed  with  a  long,  sharp  spine, 
the  point  curving  towards  the  head ;  fifth  and  sixth  segments  armed  with  a 
straight  spine.    Second  pair  of  legs  about  as  long  as  the  second  segment  of 
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the  body,  the  baaal  joint  arraed  with  a  sharp  spine  on  the  upper  side  of  distal 
end;  hand  shorter  than  basal  joint,  with  a  single  acate  tooth  on  the  posterior 
third  of  the  nnderside.  Superior  antennie  aboat  half  the  length  of  the  body, 
the  second  joint  abont  one-third  longer  than  the  basal ;  flagellam  as  long  aasee- 
ond  joint  Inferior  antenns  about  eqcud  in  length  to  the  first  two  joints  of 
the  superior  antenn»< 
Length  of  body,  about  1  7-16  inch  ;  of  superior  antennas,  %  indL 

Dr.  Harkness  stated  that  the  Fungus  presented  by  Dr.  Cooper, 
at  the  meeting  of  October  5thy  was  of  a  somewhat  rare  species — 
Meleancomes  StUbestamay  Julasne. 

CuriouB  Eleotrioal  Light   Observed  dtiring  the  IStorm  of 
September  dOth. 

BT  JAJfES  BLAEEy  X.  D. 

Being  at  Plaeenille,  in  El  Dorado  Oonnty,  on  the  erening  of  the  30th  of 
Septemberi  I  was  watching  the  lightning  that  was  continuously  flashing  towards 
the  southwest  horizon,  and  I  could  not  fail  of  remarking  that  the  electrical  dis- 
charges were  the  most  continuous  I  had  ever  seen.  Abont  a  quarter  past  seTeo,  I 
observed  a  luminous  appearance,  apparently  proceeding  from  the  crest  of  arange 
"of  mountains  about  six  miles  to  the  southwest,  the  range  that  overiooks  the 
Cosnmnes  Riven  The  light  was  visible  through  an  arc,  horizontally,  of  about 
fifteen  degrees,  and  extended  about*  eight  degrees  above  the  horizon ;  the  highest 
part  was  not  exactly  in  the  middle,  but  more  towards  the  western  end  of  the 
light  The  general  appearance  was  somewhat  like  a  faint  display  of  the  aurora 
borealis  near  the  horizon.  I  watched  it  about  a  quarter  of  an  hour ;  at  this  time 
the  light  was  becoming  fointer,  and  on  looking  for  it  about  twenty  minutes  later 
it  had  entirely  disappeared.  The  light  was  undoubtedly  electrical,  and  I  am 
inclined  to  think  it  was  due  to  the  silent  escape  of  electricity  from  the  crest  of 
the  ridge,  as  such  appearances  have  been  observed  in  other  mountainous  coun- 
tries during  electrical  storms ;  and  there  can  be  no  doubt  but  that  the  storm  in 
question  was  accompanied  by  the  greatest  electiical  disturbance  witnessed  in 
this  country  since  its  settlement  by  the  Americans.  I  would  observe  tiiat  the 
rtorm  did  not  reach  Placervine  until  about  2  a.  m.  on  the  morning  of  Oct  1st 
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Regular  Meeting,  Noyembeb  2]>,  1874. 

'Vice  President  in  the  Chair. 

Fort^^-three  members  present. 

Dr.  Cornelius  Herz  was  proposed  as  a  candidate  for  membership. 

W.  H.  Daily  having  paid  the  required  fee,  was  enrolled  as  a  life 
member. 

Donations  to  the  Museum :  Four  specimens  of  Ores  from  Rat- 
tlesnake I^e,  Sonoma  Co.,  Cal.,  from  H.  Halsej;  the  same  gen- 
tleman also  presented  two  specimens  from  Mineral  King  District, 
Tulare  Co.  Specimens  of  Cinnabar  ore  from  Great  Western 
AGne,  Lake  Co.  Specimens  of  Gravel  Cement,  containing  gold, 
firom  L.  D.  Currie's  Cement  Mine,  under  the  bed  of  the  Stanislaus 
River,  near  Central  Ferry,  Tuolumne  Co.,  Cal.  Specimens  of 
Crystallized  Quartz,  from  the  Geyser  region.  Mr.  W.  T.  Rey- 
nolds presented  ten  specimens  of  Cinnabar  ore,  from  Oakland 
Mine,  Sonoma  Co.  Coll  Deane  presented  specimens  from  the 
Calistoga  Mine,  Napa  Co.  W.  G.  W.  Harford  donated  specimens 
of  Cuttiefish.  W.  H.  Ford  presented  several  specimens  of  Cadis 
Worm,  found  on  the  South  Fork  of  the  Stanislaus  River.  Lar- 
kyns  &  Co.  presented  a  large  Cuttlefish.  W.  H.  Dall,  U.  S. 
Coast  Survey,  presented  a  bottle  containing  a  variety  of  Shells 
from  the  South  Sea  Islands.  General  Colton  presented  specimens 
of  Fossil  Fish,  found  in  a  layer  of  lime  rock  at  Church  Buttes, 
Wyoming  Territory.  Mr.  John  Edwards,  of  Thompson  Flat, 
about  three  miles  nort^  of  Oroville,  Butte  Co.,  presented  some  Fos- 
ffll  Teeth  and  Leg  Bone,  found  in  a  hydraulic  mine  in  that  location, 
at  a  depth  of  thirty  feet,  in  a  stratum  of  sand,  close  under  a  layer 
of  pipe  clay,  and  about  ten  feet  above  the  bed  rock.  Many  otiier 
bones  were  unearthed,  but  were  very  much  broken  by  the  hydraulic 
piping,  and  were  washed  away.  Also,  Bones  of  some  small  animal, 
found  in  an  Indian  rancheria. 

Donations  to  the  Library :  Mining  Journal  for  Oct.  10th,  1874 ; 
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Overland  Monthly  for  November;  Quarterly  Journal  of  Micro- 
scopical Science  for  October,  1874 ;  Magazine  of  Natural  History, 
Oct.,  1874  ;  Proceedings  of  Society  of  Entomology  of  Bel^um ; 
Nature,  Oct.  1st. 

Two  cones  of  the  species  of  pine  called  Sabinianaj  otherwise 
known  as  "  wet  pine,"  were  presented  by  J.  Begg,  of  Gilroy, 
through  J.  M.  Willey.  These  specimens  were  found  m  the  mount- 
ains back  of  Gilroy,  and  are  peculiar  for  their  symmetry. 

Dr.  Behr  made  some  remarks  on  the  EucalyptuB  globuhM.  He 
had  been  informed  by  an  Australian  correspondent  that  the  wood 
made  excellent  shingles,  by  reason  of  its  non-inflammable  charac- 
teristics. 

A  Recent  Volcano  in  Plumas  County. 

BT  H.  W.   HARKNES8,  M.  D. 

From  time  to  time,  daring  the  period  between  the  years  1850  and  1854^ 
vagne  rumora  had  been  circulated  that  evidence  of  active  volcanic  action  ex- 
isted in  the  northern  portion  of  Plumas  County,  and  that  strange  lights  had 
apparently  been  seen  by  different  observers,  which  were  referred  to  by  them  as 
the  result  of  an  eruption  somewhere  to  the  eastward  of  Lassen's  Batte.  As 
the  Indians  in  the  immediate  vicinity  were  exceedingly  hostile  no  effort  appears 
to  have  been  made  to  verify  the  correctness  of  these  reports,  and  the  subject 
seems  to  have  dropped  from  the  minds  of  men. 

While  traveling  in  Plumas  County,  during  the  past  summer,  1 4ieard  reports 
of  the  existence  of  a  lava  bed  in  the  vicinity  of  Lassen,  which  bore  traces  of  a 
recent  upheaval,  the  central  point  of  this  disturbance  being  commonly  referred 
to  as  the  Cinder  Cone.  While  camping  in  the  neighborhood  I  had  ample 
opportunity  to  make  a  pretty  thorough  examination  of  the  locality. 

This  cone  is  marked  upon  the  map  as  being  within  the  limits  of  Lassen 
County.  This,  howevei*,  is  a  mistake,  its  true  location  being  at  a  point  which 
would  place  the  whole,  or  at  least  the  larger  portion  of  the  con^  with  its  out- 
lying  lava  bed  within  the  limits  of  Plumas. 

Two  lakes  are  laid  down  upon  the  State  Geological  Map  as  lakes  Anna  and 
Louisa ;  these  lakes  lie  to  the  elistward  and  about  twelve  miles  distant  from 
Lassen's  Butte,  and  are  known  to  the  residents  in  that  portion  of  the  State  as 
Snag  Lake  (Anna)  and  Juniper  Lake  (Louisa).  The  Cinder  Cone  and  lava  bed 
which  I  refer  to  lie  directly  across  the  northern  end  of  Snag  Lake. 

When  viewed  from  the  southern  point  of  the  lake — 1%  mil^  distant — ^the 
lava  bank  rises  directly  from  the  water  to  the  height  of  eighty  or  ninety  feet,  and 
extends  across  the  whole  breadth  for  a  mile  or  more,  with  as  regular  a  gradient 
and  as  sharp  a  definition  as  a  railway  embankment.    The  surface  beyond  is 
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studded  with  a  few  abrupt  elevations  twenty  or  thirty  feet  high,  while  to  the 
left  rises  a  huge  cone  with  a  crater  at  its  snmmit.  On  the  eastern  end  this 
lava  embankment  turns  abruptly  to  the  north  as  it  strikes  the  lake  shore,  and 
from  this  point  the  line  extends  in  a  northerly  direction  for  a  distance  of  one 
and  a  half  miles,  or  more,  when  it  strikes  another  lake,  or  as  is  most  likely,  what 
was  once  the  lower  end  of  Snag  Lake.  At  this  point  the  line  turns  sharply  to 
the  west,  the  lava  dyke  crossing  the  lake  to  its  western  shore,  when  it  again 
deviates  to  the  southwest,  until  it  strikes  the  lake  line  previously  described. 
Neilrly  midway,  on  the  western  side,  the  Cinder  Gone  rises  abruptly  from  the 
border  oi  the  lava  bed,  one  side  of  it  resting  upop  the  plain.  It  will  be  seen 
that,  should  my  estimate  prove  to  be  correct,  the  entire  circumference  of  the 
lava  bed  is  between  four  and  five  miles.  For  the  entire  distance,  except  at  the 
cone,  the  embankment  rises  from  the  plain  or  water  eighty  or  ninety  feet,  at  a 
sharp  angle  of  about  sixty  degrees,  and  in  no  instance  is  there  in  this  border 
the  slightest  trace  of  a  lava  flow  to  indicate  that  it  was  in  a  molten  state  when 
thrown  out. 

The  surface  of  the  blocks  shows  a  bright  metallic  luster,  the  colors  varying 
in  different  parts  of  the  field  from  black  to  a  reddish  brown.  On  climbing  to 
the  surface  of  the  lava  it  is  found  to  be  very  irregular,  with  ridges  and  depres- 
sions alternately,  forming  a  surface  so  uneven  as  to  make  it  very  fatiguing  to 
walk  for  any  distance  upon  it.  Near  the  center  of  the  field  I  observed  a  mass 
of  lava  which  showed  signs  of  having  beenMn  a  molten  state  when  thrown  upon 
the  surface ;  this  was  a  somewhat  narrow  strip,  a  hundred  feet  or  so  in  length, 
lying  in  a  horizontal  position,  but  slightly  broken,  and  its  rough,  uneven,  corru- 
gated surface  clearly  indicating  that  it  had  been  cooled  by  contact  with  the 
atmosphere.  A  few  sickly-looking  pine  trees — a  dozen  or  two  at  the  most — 
were  struggling  for  existence,  wherever  a  little  collection  of  burnt  earth  rend- 
ered such  an  existence  possible.  These  trees  were  quite  small,  being  only  two 
or  three  inches  in  diameter. 

As  I  before  stated,  the  cone  rises  from  the  western  side  of  the  field.  In 
making  the  ascent  I  selected  a  point  to  the  southeast  of  the  cone,  as  the  side 
there  rests  against  the  lava,  and  its  level  of  a  hundred  feet  can  be  reached 
without  much  effort.  From  this  point,  however,  owing  to  the  loose  and  sliding 
material,  the  ascent  proved  a  very  severe  task,  far  exceeding  anything  I  had 
previously  undertaken. 

Barometrical  measurement  showed  the  summit  of  the  cone  to  be  six  hundred 
feet  above  the  plain  at  its  base,  the  exact  height,  I  believe,  of  that  of  Y esnviua. 
It  possesses  a  well  defined  outer  rim  of  some  six  hundred  feet  in  diameter. 
Within  the  rim,  after  a  descent  of  about  sixty  feet,  a  level  bench  is  reached, 
on  which  one  may  walk  entirely  around  the  inner  crater,  which  is  funnel-shaped, 
and  about  ninety  or  one  hundred  feet  in  depth. 

The  crater  exhibits  no  signs  of  having  contained  water.  A  few  small  willow 
twigs  are  to  be  seen  growing  within  the  outer  rim.  Judging  from  the  appear- 
ance of  the  lava  bed,  as  viewed  from  the  summit,  and  the  present  condition  of 
the  material,  it  would  seem  that  the  present  cone  has  thrown  out  but  a  small 
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portion,  if  any,  of  the  lava  in  view,  but  rather  that  it  has  been  elevated  by 
forces  acting  directly  beneath  the  site  it  now  occupies.  The  amount  of  ashes 
and  pumice  which  have  evidently  been  discharged  from  this  cone  is,  however, 
amazing.  In  the  immediate  neighborhood  of  the  cone  the  deposit  is  from  twelve 
to  twenty  inches  in  thicknees,  and  two  miles  away  it  is  five  or  six.  I  traced 
this  deposit  for  four  or  five  miles  to  the  southwest,  and  Obed  Field,  one  of  my 
guides,  informed  me  that  to  the  northwest  it  extends  fully  ten  miles.  To  tiie 
eastward  the  deposit  is  not  stt  extensive.  Yet  it  is  safe  to  say  that  a  breadth 
of  eighty  or  one  hundred  square  miles  has  been  covered  by  the  ashes  from  this 
volcano.  Small  bits  of  pumice  of  the  size  of  a  bean  are  plentifully  mixed  with 
the  deposit. 

The  ashes  are  of  a  dull  gray  color,  differing  in  this  respect  from  any  other  I 
had  previously  observed  in  the  State ;  and  as  they  oflfer  but  littte  resistance  to 
the  wind  no  signs  of  drifting  are  apparent,  and  they  rest  evenly  upon  the  sur- 
face as  they  fell.  My  reasons  for  believing  this  volcano  to  have  been  of  recent 
origin  may  be  briefly  stated.  In  Snag  Lake,  across  which  the  dike  of  lava 
extends,  there  are  several  dead  trees  still  standing,  while  on  the  lake  riiore  are 
many  trees  and  stumps  battered  and  torn  by  ice,  which  have  been  driven  upon 
the  beach  by  the  wind.  This  is  notably  the  case  upon  the  eastern  border  of 
the  lake,  where  they  may  be  counted  by  the  hundred. 

These  facts  clearly  indicate  that  a  large  portion,  at  least,  of  what  is  now  the 
bed  of  the  lake  has  but  recently  been  a  forest,  and  that  the  preseode  of  the  lava 
has  been  the  cause  of  the  change  in  the  level  of  the  water.  Again,  along  the 
borders  of  the  lava  bed  there  are  a  number  of  trees  still  standing  with  lava 
nearly  or  quite  encircling  them,  their  dead  and  blackened  trunks  furnishing 
incontestable  evidence  that  the  eruption  occurred  while  they  occupied  their 
present  positions. 

To  the  west  and  northwest  of  the  cone  an  open  space  exists  of  a  hundred 
acres  or  more  in  extent,  the  trees  upon  which  have  nearly  all  disappeared. 
There  exists,  to  my  mind,  the  clearest  evidence  that  the  vegetation  upon  this 
tract  was  destroyed  by  the  shower  of  hot  ashes.  The  trees  still  standing  are 
burned  upon  all  sides,  precisely  as  a  green  tree  bums,  a  thin  stratum  of  char> 
coal  still  adhering  to  the  surface  of  the  remaining  wood.  A  few  trunks  have 
iSEillen,  and  they  rest  on  the  surface  of  the  heavy  ash,  not  partiaUy  bmried  in  it 
No  traces  are  perceptible  of  fallen  timber  lying  beneath  the  ash,  as  that  would 
naturally  have  been  entirely  burned  away. 

I  observed  many  concave  depressions  dotting  this  field  of  ashes.  These  de- 
pressions were  from  six  to  ten  inches  in  depth  and  from  one  to  four  feet  in 
diameter,  with  sides  sloping  towards  the  center.  Where  one  of  these  occurred, 
on  digging  through  the  ashes  I  invariably  found  traces  of  a  charred  or  decaying 
tree  stump.  In  the  forest  beyond,  the  trees  were  invariably  surrounded  by  a 
zone  of  ashes.  Further  evidence  of  this  recent  shower  may  without  doubt  be 
obtained  by  a  thorough  examination  of  the  living  trees  fn  the  vixsinity.  Many 
small  cavities  at  the  point  where  the  branches  are  thrown  off  will  yet  disclose 
a  store  of  ashes  to  reward  the  search. 
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A  large  onmber  of  trees  still  liying  in  the  adjoimDg  forest  show  scars,  and 
the  new  wood  formed  by  the  reparative  process  is  apparently  of  bnt  a  few 
years*  growth,  although,  as  I  had  no  ax,  I  was  unable  to  verify  this  statement 
by  count  of  the  annular  rings  in  the  new  wood.  I  had  forgotten  to  state  that 
there  was  one  living  tree  in  the  field  of  ashes ;  but  it  has  lost  its  top,  and  its 
scarred  trunk  indicates  a  desperate  struggle  for  life. 

I  have  endeavored  to  place  before  you  this  evening  all,  as  I  believe,  of  the 
more  important  facts  upon  which  I  base  the  supposition  that  this  volcano  has 
been  in  active  operation  within  twenty-five  years.  Much  of  this  evidence  will 
soon  disappear.  The  ice  in  another  winter,  perhaps,  will  have  lifted  the  last 
tree  from  its  place  in  the  bed  of  the  hike,  the  concave  depressions  in  the  ashes 
will  gradually  become  less  distinct,  and  the  trees  encircled  in  the  stony  embrace 
of  the  lava  will  soon  decay ;  yet  the  characteristics  of  the  volcano  itself  are  so 
marked  that  it  will,  for  a  century  to  come,  be  recognized  as  of  recent  orljB^n. 
I  had  traveled  for  weeks  over  a  country  every  inch  of  which  exhibited  traces 
of  volcanic  action.  Tet  there  always  existed  something  to  show  that  nature 
was  endeavoring  to  repair  the  mischief  which  had  been  wrought  By  disinteg- 
ration the  unsightly  lava  blocks  were  being  converted  into  soil,  on  which 
vegetation  was  luxuriating  and  where  animal  life  can  find  subsistence.  I  had 
climbed  very  many  well  wooded  volcanic  peaks  to  find  that  within  the  very 
craters  large  trees  were  growing,  and  the  sides  converted  into  grassy  slopes. 
Here,  however,  the  lava  bed  was  as  sharply  defined  as  though  it  was  a  fortresd 
in  an  open  plain ;  and  although  surrounded  on  all  sides  by  volcanic  ruins,  it 
appeared  as  fresh  and  new  as  though  the  creation  of  but  a  day. 

Since  my  oral  report  to  this  Society  four  difierent  gentlemen  have  furnished 
me  with  reports  which,  in  my  estimation,  must  be  considered  as  corroborative 
proof  of  the  existence  of  an  active  volcano  about  the  period  named.  Dr. 
Wozencraft  informs  me  that  during  the  winter  of  1850-51  he  was  residing  at 
a  point  some  distance  above  Bed  Bluffs,  when  he  observed  a  great  fire  to  the 
eastward  of  Lasseo,  which  continued  for  many  nights  without  change  of  posi- 
tion. The  Doctor  states  that  some  of  the  observers  expressed  the  belief,  on 
the  first  night  of  its  appearance,  that  it  was  the  light  firom  a  large  Indian 
camp-fire.  The  reappearance  of  the  great  body  of  fiame  for  so  many  nights  in 
succession,  however,  seemed  to  shake  their  faith  in  the  camp-fire  theory.  The 
Doctor,  at  the  time  and  since^  has  eamestiy  advocated  the  theory  that  the 
phenomenon  was  the  result  of  a  volcano  in  active  operation. 

Dr.  J.  B.  Trask  also  states  that  at  about  the  same  period  he  was  near 
Rich  Bar,  on  the  north  fork  of  the  Feather  River.  He,  too,  distinctiy  re- 
members the  display  for  many  nights  in  succession.  From  his  point  of  obser- 
vation the  distance  cannot  be  more  than  forty  miles  to  the  cone. 

Mr.  Charles  Gibbes  stated  that  he  and  a  party  of  miners  witnessed  the  same 
spectacle  while  at  Angel's  Camp,  and  referred  it  to  an  eruption  of  a  volcano. 
Himself  and  comrades,  in  their  estimate  of  the  distance  to  the  supposed  volcano, 
placed  it  at  150  miles ;  in  point  of  fact,  it  is  about  160. 

Mr.  Henry  Chapman,  a  member  of  the  Academy,  writes  that  during  the 
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Bnmmer  of  1851  he  resided  for  a  short  period  at  a  wayside  hotel  Dear  Geoif^e- 
town,  El  Dorado  County.  One  evening  two  prospectors  arrived  at  the  hotel, 
who  stated  that  they  had  been  since  early  spring  in  search  of  the  mythical  gold 
hike.  They  informed  the  company  that  they  had  traveled  toward  the  north  for 
a  distance  of  more  than  two  hundred  miles  without  discovering  gold.  They 
stated  that  they  had,  however,  discovered  a  boiling  lake  and  a  volcanic  mount- 
ain, which  ^  threw  up  fire  to  a  terrible  height,"  and  a  large  breadth  of  coun^ 
still  on  fire,  as  the  result  of  an  eruption.  They  stated  further,  that  at  one  point 
they  traveled  for  a  distance  of  ten  miles  across  a  strip  of  country  where  the 
rocks  were  still  so  hot  as  to  entirely  destroy  their  boots,  they  losing  a  hone  and 
one  mule  during  the  transit.  They  placed  the  looation  of  the  mountain  at  an 
estimated  distance  of  100  to  125  miles  in  a  northerly  direction  from  Gleorge- 
town.  By  referring  to  the  new  geological  map  of  the  State,  it  will  be  seen 
that  the  distance  from  Georgetown  to  the  Cinder  Cone  I  refer  to  is  about  115 
miles.  If  this  statement  can  be  relied  upon,  the  burning  country  they  mention 
must  have  been  the  belt  of  hot  ashes  which  I  have  described. 

The  boiling  lake  referred  to  is  doubtless  one  which  is  still  in  existence,  it 
being  located  about  eight  miles  to  the  south  of  the  Cinder  Cone. 

It  is  oval  in  shape,  and  contains  an  area  of  a  little  more  than  four  acres,  with 
an  elevation  of  5,976  feet,  and  is  surrounded  by  hills  of  100  feet  in  height, 
broken  only  at  one  point  by  a  fissure  which  admits  the  escape  of  surplus  water. 
Around  the  borders  of  this  lake  I  found  a  large  number  of  mud  cones,  from 
one  foot  to  four  feet  in  height,  formed  of  finely  pulverized  volcanic  rock*  These 
miniature  craters  were  in  a  state  of  ceaseless  activity,  ejecting  mud  and  sulphur- 
ous vapors. 

The  water  of  the  lake  itself  was  hot,  of  a  creamy  oolor,  and  the  surface  from 
time  to  time  disturbed  by  the  escape  of  gases  from  the  earth  beneath. 

My  guide  informed  me  that  the  lake  is  much  more  tranquil  than  at  the 
period  when  he  first  beheld  it,  ten  or  twelve  years  since  ;  and,  indeed,  there  ex- 
ists abundant  evidence  to  prove  that  this  district  is  rapidly  cooling.  A  mile  Gt 
so  to  the  south  of  the  lake  there  is  a  geyser  ejecting  boiling  water  to  the  height 
of  ten  feet.,  and  Field  assured  me  that  in  former  times  the  water  was  elevated 
to  a  height  of  twenty  or  twenty-five  feet  While  three  or  four  miles  to  the 
westward  there  exists  a  huge  geyser  caiion  with  hundreds  of  springs  still  in 
action,  yet  there  are  many  large  cauldrons  which  have  ceased  action  altogether. 

S.  0.  Hartnej  read  a  communicalion,  in  the  form  of  a  memorial 
to  the  trustees  of  the  Lick  Estate,  relative  to  the  terms  of  the 
<<  Lick  Donation,"  and  asking  for  a  modification  of  said  terms. 

Dr.  Dall  moved  that  the  memorial  be  referred  to  the  Trustees, 
with  power  to  act.  Mr.  Dameron  moved  to  amend  this  by  appoint- 
ing a  committee  of  three  to  act  with  the  Trustees.  The  'amend- 
ment was  carried,  and  the  Chair  appointed  as  such  committee, 
S.  C.  Hastings,  B.  C.  Harrison,  and  J.  H.  Smjthe. 
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Pacific  Coast  Lepidoptera,  No.  9.  —  Description  of  a  New 
Species  of  Thyris,  from  the  Collection  of  Dr.  Hermann 
Behr. 

BY  HENRY  EDWARDS. 

Through  the  kindDess  of  my  frieDd  Dr.  H.  Behr,  I  am  enabled  to  present 
the  following  description  of  a  new  species  of  this  very  interesting  group  of 
insects,  examples  of  which  are  contained  in  his  collection. 

The  genas  ThyriSt  thoagh  of  wide  geographical  distribution,  contains  but 
few  forms,  and  perhaps  not  more  than  five  species  are  yet  known  to  science. 
Of  these,'  two  are  found  in  Europe,  one  in  India,  and  two  in  the  United  States. 
The  species  now  noted  approaches  very  closely  in  coloration  to  the  European 
forms,  but  is  in  many  respects  abundantly  distinct. 

Thyris  montancu    Hy.  Edw.    n.  sp. 

Head  and  thorax,  light  brown,  with  yellow  reflection.  Antennae,  palpi,  and 
tongue,  chestnut.    Abdomen,  yellowish  brown,  very  glossy. 

'  Primaries,  tawny,  palest  at  their  base,  with  four  waved  brownish  bands,  the 
two  basal  narrow  and  very  irregular  in  form,  third  broadest,  notched  inwardly, 
and  spreading  out  to  its  greatest  width  on  eosta,  where  it  incloses  a  small  tri- 
angular yellow  patch.  Sabmarginal  band,  almost  equal.  On  the  disc  is  a  mi- 
nute, subovate,  vitreous  spot.    Fringes,  yellowish  brown. 

Secondaries,  tawny,  with  brownish  blotches.  In  center  of  the  wing  is  a  large 
vitreous  patch,  seemingly  two  oblong  patches  joined  together.  Fringes,  yel- 
lowish brown.  Underside^  same  as  the  upper,  with  the  brown  markings  a  little 
darker  and  the  vitreoqs  patches  less  distinct.    Size  of  T,  lugubris. 

Rocky  Mountains,  Colorado.    Two  g  in  collection  of  Dr.  H.  Behr. 

Nearly  allied  to  T.fenestrata  of  Europe,  but  differing  by  its  paler  color,  and 
by  the  smaller  size  of  the  vitreous  spots. 

Specimens  of  Thyris  macviata,  Harris,  are  also  to  be  found  in  Dr.  Behr's 
collection,  taken  in  the  same  locality  as  T.  montana. 

Lake   Livingstone.  , 

BY  H.   W.  HARKNESS,  M.  D. 

This  lake,  which  has  previously  been  visited  only  by  a  few  hunters,  is  situated 
in  the  midst  of  mountains  of  high  altitude,  which  flank  Warner's  Valley  upon 
the  north  and  Big  Meadows  upon  the  west.  In  genei%,l  outline  the  lake  is  in 
the  form  of  a  triangle  measuring  one  and  three-fourths  miles  in  its  two  great- 
est diameters.  The  barometer  marked  an  altitude  of  7,330  feet  above  the  sea 
level,  it  being,  as  I  believe,  the  most  elevated  of  any  body  of  water  of  such 
magnitude  in  the  United  States,  although  there  are  many  lakes  in  the  vicinity 
of  a  much  greater  elevation,  but  of  less  extent. 

I  failed  to  detect  the  least  trace  of  fish,  or,  indeed,  of  any  animal  life  what- 
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ever,  except  apoD  the  northern  shore,  where  in  a  sheltered  inlet  I  discovered  a 
colony  of  red  cydope. 

The  water  in  Angast  was  intensely  cold,  of  a  bright  green  color  Dear  the 
shore  line,  and  a  deep  bine  at  a  little  distance  from  it. 

Mountains  of  volcanic  origin  rise  somewhat  abruptly  from  the  water,  yet 
one  may  make  the  circoit  of  the  lake  withoat  any  difficulty,  upon  horseback. 

The  sorplos  water  escapes  from  the  soathem  extremity  into  Warner  Valley 
over  a  sharp  declivity  of,  I  shoald  say,  more  than  two  thoosand  feet  At  this 
outlet  I  discovered  specimens  of  Spirogyra  and  several  other  varieties  oif  fresh- 
water Alga,  As  this  lake  was  comparatively  unknown  and  withoat  name,  I 
gave  it  that  of  Livingstone. 

On  motion  of  Mr.  Brooks,  it  was  reaolved  that  the  lake  in  Plu- 
mas County  described  by  Dr.  Harkness  be  called  ^^  Lake  Hark- 
ness  "  instead  of  ^^  Lake  Livingstone.'' 


Regular  Meeting,  NovBiiBER  16th,  1874. 
Vice  President  m  the  Chair. 

Thirty-five  members  present. 

Donations  to  the  Museum :  Wm.  J.  Usher  presented  a  collec- 
tion of  Omstacea  from  Japan  and  Sandwich  Islands.  Bradley  & 
Bulofson  presented  .photographs  of  Lidian  skuUs.  F.  R.  Cassel  pre- 
sented two  fish  (^Chaetodon),  W.  C.  Reiten,  of  Pittsburgh,  Pa., 
donated  a  case  containing  a  specimen  of  summer  duck  (^Anas  span- 
so).  W.  G.  Blunt  presented  a  specimen  of  "  Foolish  Guillemot " 
(27na  lomvia).  Dr.  Harkness  presented  specimens  of  volcanic 
ash  from  the  recent  volcano  m  Plumas  County,  California.  Charles 
P.  Kimball  donated  tgro  slates,  on  the  surface  of  each  of  which  a 
fungus  (^PmiciUium)  had  grown,  having  the  appearance  of  a  deli- 
cate tracery. 

Dr.  J.  G.  Cooper  stated  that  the  bird  presented  by  Mr.  Blunt, 
called  "  Foolish  Guillemot"  (^Uria  lomvia)  by  the  whalers,  was  the 
first  of  the  kind  obtained  on  the  California  coast.  It  is  common  m 
the  Arctic  Ocean,  and  the  far  north  AtlSmtic,  and  has  been  doubt- 
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less  driyen  so  far  south  by  nnusuallj  cold  weather.  He  also  stated 
that  Mr.  Gruber  has  lately  obtained  here  the  first  Califomia  speci- 
men of  the  "  Arctic  Skua,"  (Stercoraritis  parasiticiu)  another  evi- 
dence of  severe  weather  approaching.  The  interior  papers,  about 
two  months  since,  noticed  also  the  uncommonly  early  arrival  of  the 
wild  geese  from  the  north.  The  unusual  amount  of  rain  already 
fallen  is  an  evidence  of  cold  weather  northward,  though  we  have 
not  felt  it  here,  as  the  upper  current  of  cold  north  winds  condenses 
the  moisture  brought  to  us  by  the  warm  south  winds.  These  facts 
should  be  recorded,  and  we  may  find  the  ^^  Foolish "  Guillemot 
really  a  very  weatherwise  bird. 

Beeorlption  of  a  Ifew  SpeoieB  of  Shell  firom  San  FranciBoo  Bay. 

BT  DB.  W.  nEWCOMB. 

JHya  HemphiUii, 

Shell,  oblong,  nearly  eqaivalve,  moderately  gaping  at  each  extremity,  thin, 
opaque  or  translaoent,  white,  with  margin  covered  with  a  light  yellow  epider- 
mis. Valves,  rounded  anteriorly,  cuneate  posteriorly,  finely  striate  transversely 
and  longitudinally,  near  the  extremities  becoming  coarsely  striate ;  obsoletely 
transversely  rayed  with  an  opaque  white.  Umbones  small,  depresse(J,  approx- 
imate ;  hinge-line,  arcuate.  Left  valve,  with  a  spoon-shaped  tooth,  posteriorly 
bifid ;  right  valve,  excavated  for  insertion  of  the  ligament,  and  furnished  with  a 
email  rudimentaiy  tooth  in  close  apposition  with  the  ligament 

Length,  2  1-10  inch. 

Breadth,  1  3-10  inch. 

Depth,  ^  inch.  * 

Hab.,  Bay  of  San  Francisco. 

RmfASKs.— This  shell  was  discovered  by  H.  Hemphill,  Esq.,  to  whom  the 
scientific  world  is  greatly  indebted  for  his  extensive  researches  on  our  coast  and 
in  the  interior  of  our  ooontry.  The  only  species  with  which  it  can  be  con- 
founded is  the  Mya  pracisa  of  Gould,  which  Dr.  Carpenter  considers  as  identi- 
cal with  M.  truncata  of  the  Northern  Atlantic 

A  specimen  of  M,  armaria^  from  Paget  Sound,  in  my  collection,  is  quite 
distinct  from  this  species,  and,  like  many  of  the  drcumpolar  species,  is  common 
to  the  North  Pacific  an'd  North  Atlantic. 

It  is  quite  distinct  f^om  the  fossil  M.  Mcmtereyi,  Conrad,  as  I  am  informed 
by  Dr.  Cooper,  who  kindly  made  for  me  the  comparison  of  this  shell  with 
Conrad's  figure  and  description. 
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On  the  CompoBltion  of  some  of  the  Orapes  grown  in  Califor" 
nia,  in  relation  to  their  Fitness  for  making  Wine. 

BT  JAMES   BLAKE,   M.D. 

HavlDg  while  in  El  Dorado  Goanty  tasted  some  wine  which  eridenily  was 
superior  to  aDything  I  had  before  tasted  as  the  production  of  our  State,  I  io' 
qaired  of  the  maker  the  variety  of  grape  from  which  it  was  produced,  and 
found  that  it  had  been  made  principally  from  a  grape  known  in  this  coontry  as 
the  Zinfindel.  Since  my  return  I  have  made  an  analysis  of  the  jaice  of  this 
grape,  and  also  of  some  others,  which  are  now  being  propagated  for  making 
wine.  The  grapes  were  grown  at  the  vineyard  of  the  Yinicoltarai  Society  at 
Sonoma,  and  were  all  apparently  perfectly  ripe.  The  varieties  analyzed,  besides 
the  Zinfindel,  were  the  Beimer,  a  large  white  grape,  the  Riessling,  also  a  white 
grape,  and  the  Mission  grape.  The  method  of  analysis  was  to  take  a  portion 
of  the  jaioe,  heat  it,  to  coagulate  the  albuminous  matter,  filter  through  a  Bun- 
sen  filter,  and  after  bringing  the  juice  to  the  original  quantity,  to  neutralize  with 
a  standard  solution  of  potash  or  ammonia,  so  as  to  ascertain  the  total  amount 
of  free  acid.  Another  portion  of  the  juice  was  evaporated  to  about  one-third, 
mixed  with  alcohol  and  ether,  to  precipitate  the  tartrates,  and  the  alcohol  and 
ether  distilled  off  from  the  filtered  juice,  which  was  then  neutralized,  to  ascertain 
the  amount  of  free  acid.  The  amount  of  sugar,  as  indicated  by  the  sp.  gr., 
was  controlled  by  direct  analysis  of  a  portion  of  the  juice,  cleared  by  acetate 
of  lead,  by  means  of  Fehling's  copper  test,  and  the  result  thus  obtained  is  that 
recorded : 

Sp.Gr.      Sogur.     ^^^      ^^ 

Zinfindel 1072  16.6  1.73  0.60 

Reissling 1083  18.7  1.10  0.57 

Reimer 1057  14.0  1.30  0.80 

Mission.. 1088  21.5  0.60  0.11 

As  there  can  be  but  little  doubt  that  the  development  of  the  ethereal  sub- 
stance, on  which  the  aroma  of  wine  depends,  is  owing  to  the  presence  of  free 
acid,  and  more  particularly,  I  believe,  of  free  malic  acid,  the  above  figures  ez- 
pkkin  the  cause  of  the  absence  of  aroma  from  the  wine  made  from  the  juice  of 
the  Mission  grape ;  for  while  the  three  varieties  of  foreign  grapes  analysed 
contain  respectively  60,  57,  and  80  parts  of  malic  acid  to  10,000  parts  of  juice, 
the  Mission  grape  contains  but  11  parts.  The  presence  of  this  comparatively 
large  portion  of  malic  acid  in  grape  juice  is  a  fact  which  has  not,  I  think,  re- 
ceived the  attention  it  deserves.  I  believe  the  acid  itself  splits  up  into  an 
ether  and  an  alcohol,  and  this  independently  of  its  action  on  the  alcohol  already 
found  in  the  wine.  Wislicenus  has  shown  that  lactic  acid  forms  an  ether,  eveo 
when  being  dried  at  ordinary  temperatures,  over  sulphuric  acid,  and  alcohol  is 
one  of  the  products  of  the  fermentation  of  malic  acid.  There  would  seem  to  , 
be  enough  potash  in  the  grape  juice  to  .form,  with  the  tartaric  acid,  the  slightly 
soluble  bitartrate  of  potash,  as  after  this  has  been  precipitated  by  alcohol  and 
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ether,  and  the  juice  then  nearly  neatralized  with  potash,  no  more  bitartrate  is 
thrown  down  by  again  mixing  the  juice  with  alcohol  and  ether,  but  malate  of 
potash  separates  as  a  thick,  syrupy  deposit. 

These  figures,  as  far  as  they  go,  give,  I  think,  a  satis&ctory  explanation  of 
the  superiority  of  the  Zinfindel  as  a  wine-producing  grape,  and  fully  bear  out 
the  conclusions  I  expressed  some  fourteen  years  ago  in  a  report  I  drew  up  as 
one  of  a  committee  for  examining  the  wines  at  the  Agricultural  State  Fair  at 
Sacramento,  in  1860.  As  these  remarks  contain  suggestions  which,  I  think, 
will  be  useful  to  our  wine-growers,  I  shall  offer  no  apology  for  quoting  them. 
After  pointing  out  the  great  advantages,  as  regards  climate  and  soil,  found  in 
our  State  for  cultivating  the  grape,  and  which,  I  believe,  insure  its  being  the 
finest  wine-producing  country  in  the  world,  I  remarked  on  the  imperfect  manner 
in  which  these  advantages  had  been  utilized  by  our  wine-growers,  as  indicated 
by  the  quality  of  the  wines  exhibited,  and  pointed  out  what  I  then  considered 
to  be  the  cause  of  our  want  of  success,  observing :  *'  In  view  of  these  facts, 
your  Committee  believe  that  they  are  authorized  to  call  the  serious  attention  of 
our  wine-growers  to  the  necessity  of  an  early  introduction  into  this  country  of 
varieties  of  foreign  grapes,  which  appear  to  possess  those  qualities  which  are 
wanting  in  our  own,  or  in  other  words,  which  contain  less  sugar  and  more  free 
acid."  After  mentioning  some  of  the  varieties  of  European  wine  grapes  which 
possessed  these  qualities,  I  remarked:  ''  It  is  highly  probable  that  the  grape  now 
cultivated  in  this  State  is  about  the  worst  that  could  be  selected  for  making  a 
first-class  wine."  The  truth  of  this  remark  is  now  being  realized  by  our  wine- 
growers, who  are  replacing  as  fast  aff  possible  the  Mission  grape  by  foreign 
varieties ;  for  it  is  found  that  even  where  a  portion  of  these  foreign  grapes  are 
used  in  the  manufacture  of  the  wine,  it  commands  a  much  higher  price  than 
that  made  with  the  Mission  grape.  I  believe  that  either  of  the  foreign  varieties 
which  I  analyzed  is  capable  of  making  a  good  wine  when  the  soil  and  climate 
to  which  it  is  most  suited  are  properly  selected. 

Of  the  necessity  of  paying  some  attention  to  the  selection  of  the  variety  best 
suited  to  the  very  marked  varieties  of  our  soil  and  climate,  I  quoted  the  follow- 
ing remarks  of  Mr.  Rendu,  Inspector  General  of  Agriculture  in  France,  and 
author  of  a  work  on  the  vineyards  of  that  country.  After  describing  144 
varieties  of  grape  that  are  grown  for  making  wine,  he  says :  "  Almost  every 
variety  of  soil  is  found  in  our  more  celebrated  vineyards,  and  appears  able  to 
furnish  a  superior  wine  when  the  variety  of  grape  cultivated  has  been  wel^ 
selected,  that  is,  when  it  is  perfectly  appropriate  to  the  soil  and  climate.  The 
choice  of  the  proper  variety  of  grape  that  will  suit  the  soil  and  climate  is, 
after  all,  the  great  secret  for  obtaining  superior  wines  in  a  climate  where  the 
grape  flourishes."  That  so  little  success  has,  up  to  the  present  time,  attended 
the  efforts  of  our  wine-growers  to  produce  a  first-class  wine,  is  not  surprising, 
when  we  consider  that  not  only  have  they  been  working  with  probably  the 
worst  grape  for  the  production  of  such  a  wine,  but  have  been  endeavoring  to 
make  the  same  grape  produce  good  wine  in  the  moist  alluvial  soil  of  Los 
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Angeles  and  in  the  heated  volcanic  hills  of  the  SierAis.*  A'*lonff  experiencet 
however,  will  be  required  to  discover  the  most  appropriate  varieties  of  gmpe 
suited  to  our  varied  conditions  of  soil  and  climate.  • 
.  As  showing  the  influence  of  soil  and  climate  on  the  qualities  of  the  grape, 
it  is  interesting  to  compare  the  analysis  of  the  same  variety  of  grape  when 
grown  in  Germany  with  those  grown  here.  In  Watts'  chemical  dictionary  I 
find  an  analysis  of  the  juice  of  the  Biessling,  made  in  Germany,  by  Fresenius. 
The  quantity  of  sugar  is  there  given  as  15  per  cent,  and  of  free  acid  as  0.53 
per  cent,  while  here  the  juice  contains  18  per  cent  of  sugar  and  1.10  of  free 
acid;  or  three  per  cent  more  sugar  and  twice  as  much  free  acid.  Should  the 
presence  of  the  ftee  acid  influence  the  quality  of  the  wine  in  the  manner  I  have 
pointed  out,  it  is  evident  that  the  Biessling  may  make  a  superior  wine  here  to 
that  made  from  it  in  Germany,  that  is,  when  grown  in  the  localities  mhUAk 
suit  it 

On  a  Kew  Species  of  Aloyonoid  Polyp. 

BT  WILLIAM  J.  FISHER. 

Genus:  VtrgulaHa.    Lamarck. 

Vtrgularia  omata,    Fisher,  n.  sp. 

Axis  cylindric,  slender,  calcareous,  smooth,  and  of  a  bright  orange  color. 

Polyps  arranged  generally  in  disconnected  groups  of  seven,  but  sometimes  in 
clusters  of  six  and  eight,  and  following  the  axis  spirally. 

The  groups  occupy  alternate  positions  upon  the  polypidom,  as  will  be  seen 
when  the  latter  is  viewed  in  profile,  and  they  are  not  always  equidistant  one  from 
another. 

Polypidom  of  a  faint  flesh  color,  slightly  enlai^  in  central  portion,  and 
gradually  tapering  towards  either  end.  Above  the  termination  of.  the 
which  is  falciform  and  naked  at  its  lower  extremity — ^the  polypidom  i 
elongated  bulbous  form,  gradually  decreasing  above  to  a  size  not  much  larger 
than  the  axis,  until  it  meets  the  undeveloped  polyp  group. 

Length  of  axis,  4.30  inch. 

£ntire  length  of  polypidom,  3.40  inch. 

Length  of  bulbous  portion  from  base  to  where  polyp-rows  oommeoce,  0.65 
inch. 

Length  of  portion  occupied  by  polyi^rows,  2.75  inch ;  but  the  polyps  are 
most  conspicuous  on  the  upper  half  of  polypidom. 

These  polyps  were  dredged  by  me  in  Hakodade  Bay,  Japan,  in  seven  fethoms, 
muddy  bottom,  and  were  only  obtained  in  one  single  cast,  although  I  dredged 
the  bay  very  thoroughly. 

In  conclusion,  I  would  express  my  nnoere  thanks  to  Dr.  Harkness  for  his  val- 
uable assistance  in  the  microscopical  examination  of.  the  above  species. 

*I  would  observe  that  the  Zlniindel,  ftom  which  the  wine  X  tasted  waa  made,  was  grovD 
near  Ooloma,  and  I  beUere  on  a  boU  of  decompoeed  granite. 
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The  Eocene  Epoch  in  California.— Are  there  Beally  no  Eocene 

Strata? 

BT  DR.  J.   O.   COOPER. 

In  describing  the  miocene  foraiatioDS  of  CaliforDia,  I  made  the  remark  that 
DO  positively  eocene  fossils  had  been  found  here,  either  marine  or  terrestrial,  in- 
dicating a  wide  gap  in  the  early  tertiary  age.  Two  e:cplanations  of  this  have 
been  snggested.  One  is,  that  the  land  embraced  in  onr  limits  was  entirely  above 
the  ocean  daring  that  epoch,  so  that  no  marine  deposits  could  be  formed  on  it. 
Bat,  if  so,  the  land  must  have  been  so  extensive  that  it  would  almost  certainly 
have  had  a  fauna  and  flora,  like  those  so  richly  stored  up  in  the  Rocky  Mountain 
eocene,  and  traces  of  them  would  surely  be  found  fossil. 

The  second  theory  is,  that  the  present  dry  land  was  then  sunk  so  deep  beneath 
the  ocean  that  sach  marine  animals  as  live  near  the  shores,  and  have  furnished 
most  of  the  fossils  in  other  formations,  could  not  exist,  or  that  the  rapid  sinking 
of  the  rick  cretaceous  shores  caused  so  rapid  a  deposit  of  sand  and  mud  to  ac- 
cumulate, that  marine  animals  could  not  flourish.  There  is  some  proof  that  this 
might  have  been  the  case,  in  the  fact  that  we  find  great  thicknesses  of  shales 
and  sandstones,  above  the  so-called  cretaceous  fossils,  with  no  fossils  in  them 
except  obscure  marks,  like  tracks  or  burrows  of  marine  worms  and  casts  of  sea- 
weeds. If  sunk  very  deep,  we  should  find,  however,  some  of  the  chalk-forming 
protozoa,  still  living  in  the  bed  of  the  Atlantic,  which  are  so  abundant  in  the 
Old  World. 

Another  cause  for  scarcity  of  organic  life  in  these  beds  is  suggested  in  the 
greater  prevalence  of  volcanic  action  on  the  shores  of  the  Pacific  than  of  the 
Atlantic,  by  which,  during  periods  of  rapid  subsidence,  the  water  was  probably 
heated  or  poisoned  through  vast  extents  of  the  ocean. 

I  have  before  stated  the  evidence  to  show  that,  during  the  miocene  and  plio- 
cene epochs,  California  was  constantly  rising  above  the  sea,  and  we  have  evi- 
dence also  that  this  rise  was  commenced  in  the  cretaceous,  from  the  existence 
of  coal-beds  referred  to  that  age,  in  the  strata  adjoining  to  which  we  find  fossil 
land-plants,  and  trunks  of  trees.  But  as  the  cretaceous  elsewhere  was  an  age. 
of  almost  general  subsidence  of  the  continents,  we  might  rather  suppose  that 
after  the  burying  of  these  coal-beds  beneath  strata  of  marine  formation,  the 
land  would  rise  still  more  extensively,  than  before,  and,  as  in  Europe,  we  would 
have  a  grand  terrestrial  eocene  (auna,  with  comparatively  narrow  deposits  of 
marine  fossils  along  its  shores.  We  find,  however,  that  the  old  geological 
divisions  of  time,  founded  on  studies  in  Europe,  are  still  less  applicable  here  than 
in  the  Atlantic  States,  and  there  is  reason  to  suspect  that  while  the  great  and 
complete  change  from  the  cretaceous  to  the  tertiary  ages  was  occurring  there, 
this  Ooast  was  undergoing  a  very  gradual  transmutation,  with  only  partial  ex- 
tinction of  the  cretaceous  life,  or  an  evolution  of  the  tertiary  therefrom. 

The  evidence  is  so  br  derived  from  only  a  few  marine  fossils  which  have  been 
referred  by  di£ferent  authors  to  the  cretaceous,  the  eocene,  and  the  miocene. 
PBGC.  Cal  Acad.  Sci:,  Vol.  y.^a7.  Dxobicbkb,  1874. 
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Conrad,  the  Nestor  of  American  palasontologists,  over  twenty  years  a^,  de- 
scribed as  unmistakably  eocene,  a  group  of  fossils,  now  known  as  the  Tejon 
groap,  among  which  he  thought  was  the  CardUa  planicoda^  "  that  finger-post 
of  the  eocene,  both  in  Europe  and  America/'  Mr.  Gabb,  finding  from  better 
specimens  that  this  shell  differed  from  Cardita  planieosta,  described  it  as 
new,  and  referred  the  Tejon  group  to  the  cretaceous,  finding  in  it  a  very  few 
species  which  he  considered  identical  with  the  lower  beds,  proved  to  be  creta- 
ceous by  the  presence  of  numerous  ammonites.  He  also  stated,  in  an  article  in 
our  Proceedings,  published  November,  1866,  that  "  a  solitary  ammonite,  repre- 
sented by  half  a  dozen  specimens,  has  been  found  by  myself  in  plar^,  even  to 
the  very  top  of  the  formation."  This  slender  evidence  (which  might  be  rejected 
after  finding  a  carboniferous  fossil  in  a  pliocene  deposit)  is  all  the  proof  we  have 
of  the  Tejon  beds  being  cretaceous ;  and  that  it  is  quite  arbitrary  is  shown  by 
the  other  fossils  found  with  it  being  nearly  all  diffdrent  from  the  lower  ones,  less 
than  one-tenth  of  the  cretaceous  shells  being  common  to  both  according  to 
Oabb,  of  which  several  may  be  distinct.  On  the  other  hand,  many  of  the  Tejon 
group  are  scarcely  distinguishable  from  tertiary  and  living  form?.  One,  ^/uria 
Mathewsoniif  is  so  near  the  eocene  A,  zigzag,  as  to  have  been  taken  for  it,  no 
other  cretaceous  Aturia  being  known. 

I  may  add  that  the  ammonite  (il.  jugalis,  Gabb)  was  found  by  me  in  a  stratum 
just  beneath  the  Mt.  Diablo  coal,  and  apparently  on  the  same  level  as  those  from 
Clayton  and  **  Curry's,"  found  by  Gabb,  so  that  its  existence  above  the  coal,  or 
in  the  Tejon  group  itself,  is  perhaps  accidental.  But,  to  pass  by  this  doubtful 
era,  we  have  still  later  strata,  referred  to  the  eocene  by  Conrad,  near  the  mouth 
of  the  Columbia,  where  we  would  expect  the  first  tertiary  to  rise  near  the  sur- 
face, and  this  time  the  eocene  Aturia  zigzag  again  appears,  though  with  a 
different  group  of  shells.  Mr.  Gabb,  while  admitting  that  this  time  it  is  the 
true  zigzag,  is  so  opposed  to  recognizing  any  eocene  here,  that  he  calls  the 
formation  miocene !  The  general  character  of  these  fossils,  of  which  there  are 
several  in  the  Acaldemy's  Museum,  shows,  however,  that  they  are  of  a  more 
tropical  group  than  any  of  our  miocene  species,  the  ^/arjri  itself  being  very  simi- 
lar to  the  Nauiilinow  living  in  the  tropics.  Though  perhaps  mixed  with  miocene 
species  among  the  broken  rocks  so  numerous  on  the  lower  Columbia  shores,  it 
is  most  probable  that  true  eocene  strata  exist  there,  and,  as  shown  by  the  Acad- 
emy's 3|>eGimens,  extend  south  nearly  to  California,  where  later  strata  cover  them. 
From  all  we  yet  know,  we  may  assume  that  the  gap  between  the  cretaceous  and 
tertiary,  so  marked  on  the  Atlantic  shores,  was  bridged  over  in  part  by  the  ex- 
istence here  of  the  *'  Tejon  Group,"  continuing  cretaceous  forms  of  mollnsca 
down  so  as  to  be  contemporaneous  with  the  eocene  epoch  there,  or  the  earlier 
part  of  it,  just  as  we  find  the  flora  and  fauna  of  Australia  resembling  forms 
fossil  in  the  eocene  formation  of  Europe,  but  continued  to  the  present  epocL 
After,  perhaps,  a  short  geological  period  of  convulsions  and  death,  we  find  the 
eocene  moUusca  appearing  iy  Oregon,  just  preceding  the  miocene,  nearly  like 
thoso  of  the  Atlantic  basin. 

Though  I  cannot  speak  positively  on  the  subject,  my  impression  is  that  the 
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plants  foand  fossile  in  onr  coal  measares  are  of  a  more  temperate  groap  than 
those  of  the  cretaceoas  coal  beds  of  Yanconver  Island,  which,  if  so,  will  be 
good  evidence  of  their  indicatiog  a  newer  age. 

Have  the  poles  cfmnged?  1.  It  will  appear,  from  the  preceding  remarks, 
that  it  is  not  necesFary  to  suppose  a  change  of  the  poles  to  accoant  for  the  ab- 
sence of  eocene  fossils  in  California ;  but  I  still  believe  that  the  existence  of 
tropical  and  temperate  groups  of  beings  within  the  Arctic  circle,  from  the  mio- 
cene  back  to  the  carboniferous  age,  proves  either  snch  a  change,  or  the  existence 
of  some  light-giving  mediam  there  in  those  ages,  of  which  we  have  no  knowl- 
edge. It  is  easy  to  account  for  a  hot  climate  there,  either  by  supposing  the  in- 
ternal heat  of  the  globe  to  have  been  greater,  and  the  amount  of  radiation  lesBy 
or  by  the  existence  of  hotter  regions  of  space  through  which  the  solar  system 
was  then  traveling,  but  that  alone  could  not  produce  the  vegetation  found  there. 

2.  An  increase  in  the  obliquity  of  the  earth's  position  in  its  orbit  could  only 
present  each  pole  alternately  to  the  sun,  though  more  directly  than  now,  so  that^ 
while  each  hemisphere  would  have  six  months  of  greater  heat  and  constant  lights 
they  would  also  have  six  months  of  greater  cold  and  darkness. 

3.  Juding  from  what  we  know,  a  vegetation  so  much  like  ours  could  not 
exist  in  a  climate  very  different  from  ours,  for  we  find  entirely  different  vegetation 
in  regions  both  north  and  south  of  us,  having  comparatively  similar  climates. 
A  duration  of  day  or  night,  for  months,  would  be  as  great  a  change  as  one  of 
many  degrees  of  temperature.  A  four-months  night,  with  warm  climate,  wonld 
either  blanch  or  decay  nearly  all  growth  above  ground. 

4.  The  objection  that  the  flattening  of  the  poles  proves  a  permanent  posi- 
tion of  the  earth's  axis,  although  now  true,  if  the  earth  is  nearly  solid,  need  not 
have  been  so  when  it  was  semi-fluid  in  the  interior,  with  a  thinner  crust.  Even 
now,  if  the  earth  was  to  stop  revolving,  the  water  must  run  from  the  equator 
towards  the  poles,  and  cover  them  deeply  enough  to  restore  nearly  the  perfect 
spherical  form,  at  the  same  time  uncovering  much  of  the  land  now  submerged 
in  the  tropics.  The  flattest  parts  of  the  sphere  would  then  be  the  deep  bed  of 
the  ocean  in  or  near  the  tropics.  The  difierence  between  them  and  the  summit 
of  the  Andes  or  Himalayas,  is  nearly  as  great  as  that  between  the  convexities 
at  the  poles  and  the  equator. 

5.  The  objection  that  no  cause  is  known  that  could  produce  a  change  in  the 
earth's  axis,  is  answered  by  the  geological  evidence  of  periodical  changes  in  the 
elevation  of  the  land,  amounting  to  many  thousand  feet,  which  must,  it  seems, 
cause  a  change  in  the  center  of  gravity  of  the  earthy  and  a  consequent  shifting 
of  its  axis,  not  to  mention  the  disturbing  effect  of  the  attraction  of  aste- 
roids, etc. 

6.  Astronomical  observations,  extending  back  only  abont  4,000  years,  may 
prove  that  no  perceptible  change  has  occurred  since  then,  but  cannot  concern 
preceding  ages.  The  earth's  present  oblique  position  is  itself  good  evidence 
that  the  distribution  of  land  and  water  has  disturbed  its  axis  from  a  position  in 
which  the  equator  would  be  always  turned  directly  toward  the  sun,  as  in  our 
semi-annnal  equinoxes. 
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Regular  Meeting,  December  7th,  1874. 
Vice  President  in  the  Chair. 

Forty-seven  members  present. 

Donations  to  the  Museum:  Dr.  Hudson  presented  four  fossils 
•fron  Grayson,  Stanislaus  County.  Dr.  J.  Q.  Cooper  presented 
specimens  of  Crustacea  from  Monterey.  The  Alaska  Commer- 
cial Company  presented  a  number  of  shells  from  Unalashka.  W. 
0.  Blunt  presented  a  collection  of  eggs  of  California  and  European 
birds.  Wm.  Russell  donated  specimens  of  pyrites  of  iron,  found  in 
a  piece  of  West  Hartley  coal.  R.  H.  Floyd  presented  fossil 
bones  found  in  an  ancient  river  bed,  500  feet  below  the  surface,  in 
the  blue  gravel  mines  of  Placer  County. 

J.  R.  Scowden  and  Horatio  Stone  were  proposed  ds  candidates 
for  resident  membership. 


Kote  on  Tertiary  Formation  of  California. 

BT  J.  G.  COOPER,  M.  D. 

Since  making  the  remarks  on  the  coal  and  tertiary  formations  of  California, 
I  have  obtained  the  new  edition  (1874)  of  Dana's  "  Manual  of  Geology."  The 
learned  professor,  acknowledged  leader  of  American  geologists,  goes  even  far- 
ther than  I  do  in  bringing  down  the  age  of  onr  Mt  Diablo  coal  strata  in  the 
scale  of  geological  time,  for  he  considers  them  as  belonging  to  the  lignite  era 
of  the  eocene,  as  well  as  that  of  the  Rocky  Mountains.  Althoagh  in  both 
cases  there  are  some  cretaceous  fossils  found  in  or  above  it,  he  considers  the 
presence  of  lignite  as  more  important,  especially  as  showing  the  existence  of  a 
decidedly  tertiary  vegetation.  He  believes  that  the  cretaceous  moUusca  con- 
tinued down  into  the  eocene  epoch,  there  having  been  no  important  convulsion 
to  destroy  them  until  the  middle  of  the  eocene  on  this  side  of  the  continent 
This  is  a  confirmation  of  my  statement  that  there  is  here  a  '*  bridging  over  "  of 
the  gap  between  the  two  formations  so  marked  on  the  Atlantic  shores. 


Digitized  by  VjOOQ IC 


ACADEMY  OF  SCIENCES.  423 


Faciflc  Coast  Lepidoptera,  No.  10.— On  a  New  Species  of  Fa- 
pilio  from  California. 

BT  HENRY  BDWABD8. 

The  species  of  Papilio  composing  the  groap  of  which  P.  Asterias  and  P. 
zciicoum  are  the  best  known  forma,  appear  to  have  obtained  their  largest  reprfr- 
sentation  on  the  Pacific  Coast,  as  the  whole  of  those  known  to  scieDce,  with  the 
exception  of  P.  Bairdii,  from  Texas,  are  found  more  or  less  abundantly  from 
Alaska  to  the  shores  of  the  Gulf  of  California.  That  these  insects  are  apt  to 
run  into  varieties  there  can  be  but  little  doubt,  and  it  has  not  been  without 
some  misgivings  that  I  have  ventured  to  add  another  to  the  list.  I  have,  how- 
ever, carefully  studied  all  the  examples  in  my  collection,  and  can  only  arrive  at 
the  conclusion  that  I  am  justified  in  describing  the  following  as  a  distinct 
species : 

Papilio  Pergamus,    Hy.  Edw.    nov.  sp. 

2 .  Antennae  and  head  dull  black.  Thorax,  black,  with  the  patagiae  rather 
dark  yellow,  orange  anteriorly.  Abdomen  black,  with  a  yellow  lateral  stripe, 
becoming  obsolete  towards  the  base.    Feet  and  legs  entirely  black. 

Primaries.  Rich  velvety  black,  as  in  Asterias,  A  row  of  eight  cream-yel- 
low sub-marginal  spots,  of  which  the  one  nearest  the  apex  is  the  largest,  and 
almost  round.  The  second  is  also  nearly  round,  the  remainder  becoming  some- 
what lunate,  the  last  produced  into  a  point  posteriorly.  The  macular  band  is 
composed  of  eight  spots,  the  smallest  nearest  the  costa,and  gradually  increasing 
in  width  to  the  interior  margin.  The  first  spot  is  oblong,  the  next  five  are 
angular,  the  seventh  is  in  the  form  of  a  parallelogram,  and  the  eighth  is  a 
longitudinal  streak.  Within  this  band,  and  closely  approaching  the  costa,  is  a 
small  angular  patch,  and  a  very  few  yellow  scales  are  visible  in  the  middle  of  the 
discal  cell,  and  near  the  base  of  the  wing.  Fringes  black,  with  indistinct  white 
patches  between  the  nervules. 

Secondaries,  The  macular  band  is  wider  than  is  usual  in  Asterias^  and  per- 
fectly straight  on  its  inner  edge,  so  that  when  the  wings  are  spread,  the  band  of 
both  wings  presents  a«nearly  uninterrupted  straight  line  from  the  costal  nervure 
of  the  primaries  to  the  anal  margin  of  the  secondaries.  The  first  two  spots  near 
the  costal  margin  of  secondaries  are  almost  square,  slightly  notched  exteriorly. 
The  third  is  oblong,  divided  by  the  discal  nervule.  Spots  four  and  five  are 
somewhat  angular,  produced  a  little  outwardly,  thus  destroying  what  would 
otherwise  be  a  perfectly  straight  band.  The  sixth  spot  is  almost  a  parallelo- 
gram, and  the  seventh  is  nearly  lunate.  The  submarginal  spots  are  five  in 
number,  the  first  near  the  costa  a  mere  dot,  the  second  almost  oval,  and 
the  other  three  lunate.  Margins  of  the  wing  broadly  notched,  emargina- 
tions  yellow.  Tails,  wholly  black,  as  long  as  in  A^terian,  but  slightly  nar- 
rower. Anal  spot,  large,  black,  with  iris  fulvous  anteriorly,  yellow  posteriorly. 
Between  the  macular  band  and  the  submarginal  spots  are  some  bluish  scales 
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becoming,  as  in  all  allied  species,  qaite  obsolete  towards  the  costa,  the  most 
distinct  being  that  which  sarmoonts  the  anal  ocellus. 

Underside,  Similar  to  the  upper,  except  that  the  black  is  duller  and  less 
yelvety,  and  the  whole  of  the  spots  less  yellow  Id  color.  The  blue  scales  are 
more  regularly  defined,  and  approach  the  costa,  where  they  are  joined  by  the 
first  Bubmarginal  spot,  which  is  here  bright  fulvous. 

Expanse  of  wings,  3.20  inch. 

Length  of  abdomen,  1.25  inch. 

This  beautiful  insect  is  closely  allied  to  P.  Indra,  Beakt,  but  differs  from  that 
species  by  the  greater  width  of  the  band  of  the  secondaries,  by  the  black  anal 
ocellus  simply  surmounted  with  fulvous,  and  by  the  length  of  the  tail,  which,  in  P. 
Indra,  is  spoken  of  by  both  Messrs.  Reakirt  and  Strecker  as  a  mere  tooth.  In 
Mr.  8trecker*s  drawing  of  the  species,  it  is  represented  as  shorter  than  that  of  P. 
brevicaudat  whereas  in  the  present  species  the  tail  is  quite  as  long  (though  per- 
haps a  little  narrower)  as  that  of  P.  Asterias.  In  a  $  specimen  of  P.  Indra, 
which  I  received  from  the  high  Sierra  of  Tuolumne  County,  there  is  also  a  de- 
cided yellow  line  on  the  outer  edge  of  the  discal  cell,  which  is  nowhere  visible 
in  P.  Pergamus.  The  latter  is  also  a  little  larger  in  size.  I  am  indebted  for 
this  most  interesting  addition  to  our  insect  fauna  to  the  late  G.  B.  Crotch,  who 
took  one  specimen  in  excellent  condition  near  Santa  Barbara,  in  May,  1873. 

I  am  inclined  to  believe  that  P.  Aliaska,  Scud.,  is  identical  with  P.  Hijh 
pocrcUeif  Feld.,  from  Japan,  as  between  some  specimens  of  the  latter  in  my 
cabinety-and  one  of  P.  Alia^ka,  taken  by  myself  at  the  Dalles,  Oregon,  I  can 
perceive  no  difference  whatever.  P.  Hippocrates  is  stated  by  Kirby,  and  other 
European  entomologists,  to  be  only  a  variety  of  the  European  P.  Mcuhon. 
This  appears  to  me  to  be  an  error,  as  in  a  long  series  of  each  the  points  of  va- 
riation are  quite  easily  distinguished,  the  shape  of  the  lower  wings  being  a  per- 
manent character.  They  appear  to  bear  the  same  relation  to  each  other  as  do 
P.  Tumtis  and  P.  Rutulus,  I  have  little  doubt  that  P.  AsterioideSy  Beakt,  is 
the  tropical  form  of  P.  A^eriis,  Cram. 

I1ie  species  may  be  thus  tabulated  : 


Macular  band  of  secondaries  extending  to  the  base  of  the  wing. 

1.  Band  of  primaries  narrow  on  internal  margin.    Abdomen 

black,  with  yellow  lateral  line .P.  Zdioam. 

2.  Band  of  primaries  very  wide  on  internal  margin  ;  abdomen 

yellow,  with  black  dorsal  line P.  Aliadeu 

B. 

Macular  band  of  secondaries  narrow.    Base  of  wing  black, 
a.  Band  bent  inwardly  on  secondaries.    Abdomen  spotted. 
1.  Tails  very  short P.  brevicauda. 
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2.  Tails  long,  band  of  secondaries  narrow,  falvons  beneath P.  Asterias. 

3.  Tails  moderate,  band  of  secondaries  broad,  particularly  at  anterior  mar- 

gin ;  underside  without  fulvous  spots P.  Bairdii 

6.  Macular  band  perfectly  straight  on  iqner  edge.    Abdomen 
with  yellow  lateral  line. 

4.  Tails  very  short P.  Indra, 

6.  Tails  long P.  Pergamus, 

I  have  derived  the  specific  name  from  YirgiPs  ''^neid,"  thus  translated  by 
Dryden : 

*'  With  eager  haste  a  risiiig  town  I  fn.me. 
Which  trom  the  Trojaa  Pergamiu  I  name." 

—.^neid.  Bock  m. 


S.  C.  Hastings  read  a  paper  on  ^^  The   Coming  Earthquake  "  ; 
also  one  on  small  mounds  of  Pacific  plains  and  valleys. 


Reqular  Meeting,  December  21st,  1874. 
Vice  President  in  the  chair. 

Thirty-two  members  present. 

Jeremiah  Clark  was  proposed  as  a  candidate  for  resident  mem- 
bership. 

Donations  to  the  Museum :  Specimens  from  the  Sulphur  Banks, 
Lake  County,  Cal.  Case  of  alcoholic  specimens  from  Alaska,  from 
Dr.  Jones.  Three  cases  containing  specimens  taken  in  deep  sea 
soundings  from  the  U.  S.  steamer  Tusearora^  presented  by  Ad- 
miral Rogers,  by  authority  of  Commodore  Ammon,  being  the  ma- 
terial collected  by  Wm.  J.  Fisher,  of 'the  2\iBcarora  expedition, 
under  Commander  Oeo.  E.  Belknap. 
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A  Device  for  the  Solution  of  the  Problem  of  Lengthening  the 
Pendulum  of  an  Astronomical  Clock  without  Stopping  or 
Disturbing  its  Vibrations. 

BY  T.   J,  LOWRT. 

The  mechaoism  of  the  astronomical  clock,  which  has  so  greatly  contribated 
to  the  accuracy  as  well  of  astroDomical  observations  as  of  the  determinations 
of  longitudes,  has  been  carried  to  a  degree  of  wonderfully  delicate  perfection. 
Its  correction  for  varying  temperatures  has  been  so  complete,  and  its  rate  so 
uniform,  that  the  astronomer  has  hitherto  thought  best  to  let  it  run  without 
disturbing  it  by  attempting  to  adjust  the  length  of  the  pendulum,  even  though 
it  was  uniformly  gaining  or  losing  on  the  time  it  was  desired  to  keep.  Yet  the 
very  great  inconvenience,  to  the  practical  astronomer  in  the  observatory,  of 
having  his  clock  show  a  different  face  time  from  that  given  by  the  ephemeris, 
and  the  still  greater  reluctance  to  stopping  his  clock  when  once  set  going,  have 
awakened  the  ingenuities  of  astronomers  and  artists  to  devise  a  means  of 
lengthening  and  shortening  the  pendulum  without  disturbing  its*  vibrations. 
And  success  had  half  crowned  their  efforts — by  fixing  a  small  funnel  on  the 
face  of  the  pendulum  and  dropping  small  shot  into  it  they  succeeded  well  in 
shifting  the  center  of  gravity  up  towards  the  point  of  suspension,  and  thus 
shortened  the  pendulum  without  stopping  or  essentially  disturbing  its  vibra- 
tions. But  when  they  attempted  to  lengthen  the  pendulum,  by  extracting  shot 
from  the  funnel,  without  disturbing  its  vibrations,  they  were  baffled  in  their 
every  effort.  To  drop  the  shot  into  the  funnel  was  easy  enough,  but  to  get 
them  out — ^that  was  the  question.  With  a  pair  of  ordinary  tweezers  and  vari- 
ous other  mechanical  devices  they  attempted  to  lift  out  the  shot,  but  these  all 
disturbed  the  vibrations  of  the  pendulum,  and  hence  were  inadequate.  Seeing 
this  difficulty,  it  occurred  to  me  that  if  instead  of  using  the  small  lead  shots 
we  used  iron  shots  we  could  pick  them  up  with  a  magnet :  in  fact,  they  will 
pick  themselves  up  and  jump  to  the  magnet  if  it  be  held  in  close  proximity  to 
them.  Of  course,  the  magnet  should  be  of  small  diameter  and  not  very  power- 
ful, so  as  to  avoid  picking  all  the  shot  out  at  once,  or  essentially  disturbing  the 
vibration  of  the  pendulum  by  its  attraction.  Thus,  we  see,  gravity  aids  us  in 
shortening  the  vibrating  pendulum,  and  magnetism  assists  us  in  lengthening  it. 

This,  I  believe,  will  be  found  a  solution  of  this  problem,  as  effectual  as  it  is 
simple. 

The  Nominating  Committee  appointed  bj  the  Goancil  and  Trust- 
ees in  joint  meeting,  reported  as  follows  : 

The  Nominating  Committee'  appointed  by  the  Council  and  Trustees  of  the 
Oalifornia  Academy  of  Sciences,  to  prepare  a  ticket  for  officers  to  act  during  the 
ensuing  year,  respectfully  present  to  the  members  of  the  Academy  the 
following  names : 
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Trostees :  David  D.  ColtOD,  Thomas  P.  Madden,  George  E.  Gray,  John 
Hewston,  Jr.,  Bobert  E.  0.  Steams,  Ralph  0.  Harrison ,  William  Ashbnrner. 
President,  George  Davidson ;  First  Vice  President,  Henry  Edwards  j  Second 
Vice  President,  Henry  Gibbons,  Sr. ;  Recording  Secretary,  Charles  G.  Yale  ; 
Corresponding  Secretary,  Henry  G.  Hanks ;  Treasurer,  Elisha  Brooks ;  Libra- 
rian, William  J.  Fisher ;  Director  of  Museam,  Albert  Kellogg. 

H.  P.  CUTTER, 
J.  H.  STEARNS, 
[Signed]  J.  H.  SMYTHE,      ' 

S.  C.  HASTINGS, 
W.  G.  W.  HARFORD. 

The  report  was  adopted  and  the  Committee  discharged. 

On  motion,  Henry  Chapman  and    J.  H.  Smjthe  were  elected 
Judges  of  Election. 

On  motion,  John  Carry  and  J.  D.  Pierson,  were  elected  Inspect- 
ors of  Election. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


INDEX  OF  AUTHORS.-1873-1874. 


VaOK. 

Applsoarth,  John. — Remarks  on  Manna  or  Honey-dew 42 

Avert,  Benj.  P. — Verbal  remarks  on  Specimens  of  Stone  Implements,  from 

Strawberry  Valley 1^6 

Behr,  Hermann,  Dr. — Verbal   remarks   on  species  of  Mangrove,  A^vicenus 

officinalis 292 

BoLANDER,  H.  N. — Remarks  on  the  Genus  Lilium 204 

Bl AKK,  James  M.  D. — On  the  connection  between  the  Atomic  Weights  of 

Substances  and  their  Physiological  Action 76 

On    the    structure    of  the    Honey-bag  in    the  Honey-making    Ant, 

Myrmecocystus  Mexicanus 98 

Remarks  on  a  specimen  of  Pennatula 188 

On  the  Structure  of  Verrillia  Blakei 149 

On  theNickeliferousSand  from  Frazer  River 200 

On  the  Puebla  Range  of  Mountains 210 

Verbal  remarks  on  a  Human  Skull  taken  from  the  Ophir  Mine,  Nevada  268 

Reference  to  Nickeliferous  Sands  from  Frazer  l^ver,  B.  C 268 

On  occurrence  of  Gold  in  Mica  Slate 888 

On  the  Structure  of  the  Sonorous  Sand  from  Eaui 867 

Curious  Electrical  Light  observed  during  the  storm  of  September  80th.  406 
On  the  composition  of  some  of  the  Grapes  grown  in  California,  in 

relation  to  their  fitness  for  making  Wine 416 

Carr,  E.  S. — Remarks  at  the  Agassiz  Memorial  Meeting  at  Mercantile  Library 

Hall,  December  22d,  1878 286 

Chase,  A.  W.— On  the  Artesian  Wells  of  Los  Angeles  County 104 

Remarks  on  the  Auriferous  Sands  of  Gold  Bluff 246 

On  the  Use  of  Giant  Powder  (Dynamite),  for  obtaining  specimens  of 

Fish  at  Sea 884 

Cleveland. — Note  in  reference  to  Deer*s  Head  with  Abnormal  Antlers ......     68 

Cooper,  J.  G.  Dr. — On  the  Law  of  Variation  in  the  California  Land  Shells. ...  121 

Note  on  Alexia  Setifer,  and  its  allies 172 

The  influence  of  Climate  and  Topography  on  our  Trees 286 

Remarks  on  California  Coal 884 

Verbal  remarks  on  presenting  specimen  of  Fungoid  growth  on  a  species 

of  Willow 888 

California  daring  the  Pliocene  Epoch 889 


Digitized  by  VjOOQ IC 


430  INDEX  OF  AUTHORS. 

PAOI. 

CoopiB,  J.  G.  Dr.— California  in  the  Miocene  Epoch 401 

Verbal  remarks  on  Uria  lomvia 4U 

The  Eocene  Epoch  in  California.    Are  there  really  no  Eocene  StraU  ?  419 

Note  on  Tertiary  Formation  of  California 422 

Cbojt,  Thomas. — Letters  accompanying  presentation  of  Photographs  of  Hie- 
roglyphics from  Easter  Island 817 

Dall,  William  H.—Descriptions  of  Three  New  Species  of  Cetacea  from  the 

Coast  of  California 12 

Notes  on  the  Avifauna  of  the  Aleutian  Islands,  from  Unalashka  East- 
ward      25 

Descriptions  of  New  Species  of  MoUusca  from  the  Coast  of  Alaska. 

with  notes  on  some  rare  forms 67 

Remarks  on  the  Death  of  Prof.  John  Torrey 66 

On  Further  Examinations  of  the  Amaknak  Cave,  Captain^s  Bay,  Una- 
lashka   1«« 

Resolutions  of  the  Academy  on  the  Death  of  Professor  Agassiz 242 

Catalogue  of  Shells  from  Bering  Strait  and  the  adjacent  portions  of  the 

Arctic  Ocean,  with  descriptions  of  three  New  Species 246 

On  New  Parasitic  Crustacea,  from  the  N.  W.  Coast  of  America 254 

Notes  on  the  Avifauna  of  the  Aleutian  Islands,  especially  those  West  of 

Unalashka 270 

Notes  on  some  Tertiary  Fossils  from  the  California  Coast,  with  a  List 
of  Species  obtained  from  a  Well  at  San  Diego,  California,  with 

Descriptions  of  two  New  Species 296 

Notes  on  some  Aleut  Mummies 899 

Synopsis  of  Results  of  his  Recent  Expedition  to  Alaska 401 

Daiceron,  J.  P.— Verbal  remarks  on  Indian  Mounds,  eto 202-3 

Davidson,  Gioroe.— New  Problems  in  Mensuration 6,  99 

The  Probable  Periodicity  of  Rain  Fall 22 

Verbal  remarks  on  the  Auriferous  Gravel  Deposits  in  Placer  County. . .    41 

Verbal  remarks  on  Crustaceans  from  Lower  California 68  - 

Verbal  remarks  in  reference  to  his  examinations  for  determining  the 
position  of  the  Transit  of  Venus  Station  at  San  Jos^  del  Cabo, 
Lower  California,  occupied  by  M.  Chappe  d* Auteroche  in  1769. .     66 
The  Abrasions  of  the  Continental  Shores  of  N.  W.  America  and  the 

supposed  Ancient  Sea  Levels 90 

On  an  Improved  Telemeter  for  Reconnaissance,  Engineering  and  Mili- 
tary purposes 184 

On  the  Auriferous  Gravel  Deposits  of  California 146 

On  an  Improved  Leveling  Rod 161 

Verbal  remarks  on  Photographs  of  Hieroglyphics  sent  to  the  Academy 

by  Thomas  Croft,  Esq.,  of  Tahiti 196,  269 

Remarks  at  the  Agassiz  Memorial  Meeting  at  Mercantile  Library  Hall, 

December  22d,  1878 220 

On  Improvements  in  the  Sextant 260 

Verbal  remarks  on  the  Results  of  the  Deep  Sea  Soundings  made  by 
Commander  George  E.  Belknap,  of  the  U.  S.  Steamer  Tuscarora, 
in  1878 267,  268,  280,  848 


Digitized  by  VjOOQ IC 


INDEX  OF  AUTHORS.  481 

FAOX. 

Davidson,  Gsorox. — Verbal  remarks  on  certain  Atmospheric  Phenomena. ...  818 

Verbal  remarks  on  the  donations  of  James  Lick 814 

Verbal  remarks  on  Transmission  of  Musical  Sounds  along  a  Telegraph 

Wire 814,  887 

Verbal  remarks  on  the  deaths  of  Adolphe  J.  L.  Quetelet,  and  Colonel 

Leander  Ransom 816 

Verbal  remarks  on  some  of  the  Results  obtained  in  ascertaining  Alti- 
tudes by  Leveling,  Vertical  Angles  and  Barometric  Measures..  837 

Mesh-Knot  of  the  Tchin-cha-au  Indians,  Port  Simpson,  British  Colum- 
bia   400 

DuRANDjEuiLK  F. — Statement  of  Thermometrical  Readings  at  Camp  Cady,  Cali- 
fornia, for  a  portion  of  1872 161 

Edwabds,  Henrt. — Notes  on  the  Honey-making  Ant  of  Texas  and  New  Mex- 
ico, Myrmecocystus  of  Westwood 72 

PaciBc  Coast  Lepidoptera  No.  1. — Description  of  some  new  or  imper- 
fectly known  Heterocera 109 

Pacific  Coast  Lepidoptera,  No.  2. — On  the  Transformation  of  the  Diurnal 

Lepidoptera  of  California  and  the  adjacent  Districts 161 

Pacific  Coast  Lepidoptera  No.  8. — Notes  on  some  Zygoenidse  and 
Bombycids  of  Oregon  and  British  Columbia ;  with  descriptions 
of  New  Species 188 

Remarks  at  the  Agassiz  Memorial  Meeting  at  Mercantile  Library  Hall, 

December  22d,  1878 241 

Pacific  Coast  Lepidoptera  No.  4. — Descriptions  of  some  New  Grenera 

and  Species  of  Heterocera 264 

Pacific  Coast  Lepidoptera  No.  6. — On  the  Earlier  Stages  of  some  of 

the  Species  of  Diurnal  Lepidoptera 826 

Pacific  Coast  Lepidoptera  No.  6. — Notes  on  the  Earlier  Stages   of 

Ctenucha  multifaria,  Boisdural 844 

A  Tribute  to  the  Memory  of  George  Robert  Crotch 882 

Pacific  Coast  Lepidoptera  No.  7. — Descriptions  of  some  New  Species  of 

Heterocera 866 

Pacific  Coast  Lepidoptera  No.  8. — On  the  Transformations  of  some 

Species  of  Heterocera,  not  previously  described 867 

Pacific  Coast  Lepidoptera  No.  9. — Description  of  a  New  Species  of 

Thyris,  from  the  collection  of  Dr.  Hermann  Behr 418 

Pacific  Coast  Lepidoptera  No.  10. — On  a  New  Species  of  Papilio  from 

California 428 

FiSHXR,  William  J. — On  a  New  Species  of  Alcyonoid  Polyp 418 

Frirk,  W.  R. — Verbal  remarks  on  specimens  presented  of  Gum  of  the  Bread- 
fruit Tree,  and  "  Palolo." 179 

Letter  accompanying  specimen  of  Sonorous  Sand  from  the  Island  of 

Kaui 888 

GiBBBS,  Charles  D. — Remarks  on  Nest  and  Egg  of  Marsh-Wren,  Troglodytes 

palustris 188 

Reclamation  of  Swamp  Lands 29$ 

Verbal  remarks  on  the  Osage  Orange,  Madura  aurantiaca 898 


Digitized  by  CjOOQ iC 


432  INDEX  OF  AUTHORS. 

PAOB. 

Gibbons,  Henrt  Dr.,  Sinior. — Verb^  remarks  on  Aerial  Carrents ]  58 

Verbal  remarks  on  growth  of  Volunteer  Potatoes 303 

Gill,  Theodori,  M.  D.,  Ph.  D. — Note  on  the  Scombrocottus  Salmoneus  of 

Peters,  and  its  identity  with  Anaploma  fimbria 56 

GiLUAN,  Daniel  C. — Remarks  at  the  Agassiz  Memorial  Meeting  at  Mercantile 

Library  Hall,  December  22d,  1873 225 

GooDTBAR,  W.  A. — On  the  Situation  and  Altitude  of  Mount  Whitney 189 

On  the  Height  of  Mount  Whitney 178 

Notes  on  the  High  Sierra  south  of  Mount  Whitney 180 

GuERiN,  Thomas. — Canals  depending  on  Tide  Water  for  a  Supply,  or  the  Sup- 
ply of  Tidal  Water  to  Canals 368 

GuTZKOW,  F. — A  new  Process  for  the  Extraction  of  Boracic  Acid 68 

Hanks,  Henrt  G. — Notes  on  Cuproscheelite 138 

Harkness,  H.  W.  Dr. — Lake  LiTingstone 418 

A  Recent  Volcano  in  Plumas  County 408 

Hastings,  S.  C. — On  the  Action  of  Frost  on  Grape-vines  in  Napa  County 107 

Hemphill,  Henrt. — Letter,  with  gift  of  Fossil  Shells,  etc,  from  a  Well  at  Son 

Diego,  California. 164 

Hewston,  George  Dr. — Verbal  Remarks  on  the  Native  Sparrow 167 

Hudson,  A.  S.,  M.  D. — On  Shell  Mounds  in  Oakland,  California 802 

Kellogg,  A.  Dr. — Descriptions  of  New  Plants  from  the  Pacific  States 16 

Descriptions  of  New  Plants  from  the  Pacific  States 36,    44 

Descriptions  of  New  Plants  from  the  West  Coast  of  America 82,    88 

Descriptions  of  a  New  Genus  and  two  new  Species  of  Plants  from  the 

Pacific  Coast  of  America 100 

Lawson,  J.  S. — Letter  accompanying  donation  to  the  Museum 879 

Le  Conte,  Joseph. — On  the  Great  Lava  Flood  of  the  Northwest,  and  on  the 

Structure  and  Age  of  the  Cascade  Mountains 214 

Remarks  at  the  Agassiz  Memorial  Meeting  at  Mercantile  Library  Hall, 

December,  22d,  1878 280 

Lick,  James. — Deed  of  Land  on  Market  street,  San  Francisco,  to  the  Academy    19 

Additional  Deed  of  Land 127 

Deed  as  accepted  by  the  Trustees  on  behalf  of  the  Academy 190 

Letter  in  connection  with    presentation  of  a  fragment  of  the  Fort 
McHenry  Battle  Flag,  with  accompanying  letter  from  Commodore 

George  Henry  Preble 812 

LocKiNOTON,  W.  N. — On  the  Crustacea  of  California 380 

Observations  on  the  Genus  Caprella,  and  description  of  a  New  Species...  404 

LowRT,  T.  J.-^Improved  Method  of  Observing  Altitudes  of  the  Sun  at  Sea 307 

A  Device  for  the  Solution  of  the  Problem  of  Lengthening  the  Pendulum 
of  an  Astronomical  Clock  without  stopping  or  disturbing  its 

Vibrations 426 

McChesnkt,  J.  P. — Verbal  remarks  on  Indian  Mound,  near  Oakland 202 

Morse,  Edward  S. — Verbal  remarks  on  the  occasion  of  his  Visit  and  Intro- 
duction to  the  Academy ."....  314 

Newcomb,  W.  Dr. — Description  of  a  New  Species  of  Shell  from  San  Francisco 

Bay 416 


Digitized  by  VjOOQ IC 


INDEX  OF  AUTHOBS.  433 

PowcBS,  SnPBiv. — Aboriginal  Botany 87S 

The  California  Aborigines 892 

Saxb,  a.  W.  Dr. — Verbal  remarks  on  a  Mound  neai'  Santa  Cruz,  California. . . .  167 
SooTT,  W.  A.  Bit. — Remarks  at  the  Agassiz  Memorial  Meeting  at  Mercantile 

Library  Hall,  December  22d,  1878 289 

SrAPLU,  D.  J. — Verbal  remarks  on  Indian  Mounds  in  California 202 

Stbabks,  Robt.  E.  C. — ^Remarks  on  a  New  Alcyonoid  Polyp,  from  Burrard's 

Inlet 7 

Descriptions  of  a  New  Genus  and  two  New  Species  of  Nudibranchiate 

Mollusks,  from  the  Coast  of  California 77 

Descriptions  of-New  Marine  Mollusks,  from  the  West  Coast  of  North 

America 78 

Resolutions  on  the  Death  of  Dr.  John  Torrey 85 

Aboriginal  Shell  Money 118 

SheUs  collected  at  San  Juanico,  Lower  California,  by  William  M.  Gabb  181 
Shells  collected  at  Loreto,  Lower  California,  by  W.  M.  Gabb,  in  Feb- 
ruary, 1867 182 

Resolutions  on  the  Death  of  John  W.  Foster,  LL.D 144 

Description  of  a  New  Genus  and  Species  of  Alcyonoid  Polyp. ........  147 

Remarks  on  the  Upper  Tuolumne  Canon 166 

Verbal  remarks  on  Turtles,  etc 160 

Remarks  at  the  Agassiz  Memorial  Meeting  a^  Mercantile  Library  Hall, 

December  22d,  1878 286 

Remarks  suggested  by  Dr.  J.  E.  Gray's  I'aper  on  the  "  Stick  Fish"  in 

"Nature,"  November  6th,  1878 288 

Verbal  remarks  on  the  Water  Nuts,  Trapa 856 

Remarks  on  the  Death  of  Dr.  Ferdinand  Stoliczka 863 

Stebbihs,  Horatio  Rsy. — Remarks  at  the  Agassiz  Memorial  Meeting  at  Mer- 
cantile Library  Hall,  December  22d,  1873 288 

Stout,  A.  B.  Dr. — Verbal  remarks  on  the  Quality  of  the  Stone  used  in  building 

the  U.  S.  Branch  Mint  in  San  Francisco 84 

Throckmorton,  S.  R. — On  the  introduction  of  exotic  Food  Fishes  into  the 

waters  of  California 86 

Verbal  remarks  on  Eastern  Oysters  in  California  Waters 806 

Trustxis  of  Acadkmt. — Letter  of  Acknowledgment  to  James  Lick. 40 

Report  on  New  Constitution  for  the  Academy,   and   submission  and 

adoption  of  the  same 847 

Resolutions  on  the  Death  of  Hiram  G.  Bloomer 887 

WiLLBT,  J.  M.  Dr. — Remarks  on  the  Auriferous  Gravel  Deposits  in  Placer 

County,  Cal 41 

Woods,  I.  C. — On  the  Spontaneous  Combustion  of  Hydro-Carbon  Vapors. . . .  200 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


GENERAL  INDEX. 


Paos. 

Abalone 1 19 

Aboriginal  Botany 878 

Aboriginal  Money 118 

Aborigines 202,  892,  899,  400 

Abrasions  of  Shores 90 

Abies 166,  290 

Accipiter 108 

Acephala 248 

Acer 289,  290 

Acid  Boradc  Extraction  of 68 

Acid  Tungstic 1 84 

Acila 297 

Acrosea 132 

Action  Glacial 90 

Action  Pliysiological  of  Poisons. . .     75 

Actodromus  minutilla. 28 

Adakh  Island 272 

Admete 68,  261 

Aerial  currents 158 

-*:sculu8 ^. .  289 

llgassiz  Prof 209 

Agassiz  Memorial  Meeting 220 

Age  Cascade  Mountains 214 

Agelaius 282 

Agraulis 327,  882 

Alaska 1 96,  401 

Alaska  Birds  of 25 

Alaska  Shells 67 

Alausa 85 

Albatross 277 

Alcyonoid  Polyp 7,  147,  283,  418 

Alder 289 

Aleuts 899 

Aleutian  Islands 196,  270 

Alexia : 172 

Alli-co-cbeek 117 

Allium 877 

Alnns 289,  871 

Altitude  Mount  Ross 887 

Altitudes  of  Sun 807 

Altitude  Mount  Whitney 189 

Alypia 188 

Amaknak  Cave 196 

Amauropsis 251 

Ambarum 180 

Amber 178 

Pace.  Oal.  Aoad.  Sci.,  Vol.  V.~38. 


V4«B. 

Ambergris ' 180 

Amchltka  Island 2'i2 

Amphichsna 131 

Amphissa 68 

Amussiuip 169,  297 

Anacbis 182 

Angelica \ 877 

Anamourn 888 

Anarrhichthys 169 

Anas 29,  414 

Aniseia 82,  88,  89 

Anomalocardia 181 

Anoplom^ 56 

Anser 29,  276 

Antarctia 188,  264,  867 

Ant  Honey-making 72,  98 

Anthocaris " 161,  826,  882 

Anticlea 877 

Antigonum   102 

Antlers  Abnormal  Deer's 68 

Aplocenis 270 

Aquila  Canadensis 26 

Arbutus 289 

Area 181,  297 

ArchegosauruB 402 

Archidse 866 

Architectouica 182 

Arctia 187 

Arctic 400 

Arcticdae  186,  264 

Argynnis  161,  828 

ArionU 121 

Armor  Japanese 204 

Artesian  Wells -. 104 

Artocarpus 178 

Asclepias 166,  827 

Ash 289 

Aspen 289 

Astarte 68,  249 

Asterias 428 

Astronomical 807,  318,  814,  826 

Astronomical   Clock 426 

Astronomy 66 

Astyris 81,  298 

Atomic  Weights  of  Substances  and 
their  Physiological  action 76 

Dboubvb,  1874. 


Digitized  by  VjOOQ IC 


436 


GENERAL   INDEX. 


Paos. 

Atkalsland 272 

Attu  Island 272 

Aturia 420 

Auriferous  Gravel 14»  41)  H5 

Auriferous  Sands 246 

Auk 280 

Aulon 119 

Avifauna  of  Aleutian  Islands  ...26,  270 

Ayresia 19 

Azalea 169 

Bahia 49 

Baloona 846 

Baleen 179 

Barometrical 175 

Batracboceps 282 

Basilicus 164 

Bay  of  Islands 272 

Bay  Tree 289 

Bcla 68,  261 

Belknap's  Sounding  Apparatus 178 

Bemicla 276 

Biborate  of  Soda 276 

Birds 26,  414 

Birds  Alaskan 270 

Bison 270,  890 

Bittlum 297 

Black  Sand 6 

Blennosperma : . .  877 

Blue  Shark 161 

Bois  d'Arc 296 

Boltenia 248 

Bombax 178 

Bombycidse. . .   188,  189, 266,  368,  872 

Boracic  Acid  Extraction 68 

Borate  of  Lime 257 

Bos 178 

Botany 16,  86,  44,  82,  88,  100, 

204,896,286,  808 

Botany  Aboriginal 878 

Brant 276 

Brachyotus 26,  278 

Brachiopoda 248 

Brachyrhamphus 86,280 

Brachyura 882 

Bread  Fruit  Tree 179 

Brodisa 877 

Buccinum 68,  60,  61,  116,  261,  262 

Buccinopsis 262 

Bucephala 29,  846 

Buckeye. 289 

Buffalo 890 

Bulimus 62 

Bulla 182 

Csonothus 871 

GoBsium 76 

Calais 48 

Calappa 291 


Faob. 

Gallianassa 884 

California  Land  Shells 121 

Calliostoma 297 

Calliproa 877 

Callista 181, 182,  296 

Callopoma 182 

Canals 368 

Cancellaria 58,  69,  297 

Cancer 882 

CancridsB . .  382 

Canis 890 

Cafion  Tuolumne 104,  156 

Caprella 404,  405 

Calycadenia 49 

Calypte 282 

Calystegia 17 

Carcharodon 172,  269 

Caretta 169,  160,  291 

Cardita 420 

Cardium 68, 181, 247,  249 

Cardius 168,  170 

Cascade  Mountains 214 

Cassia 1 66,  827 

Cassidulus 182 

Castanea 289 

Castelegia 167 

Catostomus 209 

Cave  at  Unalashka 196 

Ceanothus 288 

Cedar 290 

Cerasus 289 

Cercis  290 

Cerithidea 181 

Ceryle 164 

Cetacea 12,  282,  846 

Chaerodes 872 

Chajtodon 414 

Chaffinch 801 

ChappeM 65 

ChardriuB 28 

Chelonia 161 

Chelomidse 160 

Chelura 57 

Chelysoma 248 

Chemnitzia 297 

Chestnut 289 

Chioagoff  Harbor 272 

Chimera 169,176 

Chione 181 

Chionanthus 18 

Chiropsis 160 

Chiton 182,  260 

Chlorogalum 377 

Chrysodomus    61,  79,  298 

Chrysolampis 209 

Cinchonacese 366 

Cinclus  Mexicanus 26 

Cistotharus 291,  824 

ClathureUa 62,  297 


Digitized  by  VjOOQ IC 


aVSSRAt  mDBX. 


487 


Paos. 

Claytoma 377 

Glemensia .• 186,  190 

Climatic 286 

Olisio  Gampa 868,  878 

GlyiDeiiia 18 

Cnicus 170 

Coal 884 

CoflTea 866 

Colias 161,  162,  166,  827,  882 

CoUisella 260 

Columbella 132 

Colus 298 

ColymbuB 84,  279 

Combustion  Spontaneous 200 

Comet ". .  826 

Comma 169 

Committees 286,  887,  896,  412,  426 

Composition  of  Grapes 416 

Conchology. . .  .121,  181, 172,  246,  416 

Conella 121 

Constantine  Harbor 272 

Constitution  New 300,  847 

Convolvulacffi 82 

Conns 78,     79 

Copper  Oxide  of 184 

Corbula 249 

Cormorant 277 

Coronula 62 

Corvus 27,  274,  824 

Cotton  Plant 82 

Cottonwood 289 

Corwy 119 

Crab 801 

Crassatella 131 

Crawfish 301 

Crepidula 260,  297 

Crepis 89,     60 

Crucibulum 181,  182 

CrusUcca. . .  .24,  67,  68,  254,  880,  404 

Cryptobranchia. . .  260 

Cryptomorphite 257 

Cryptomya 296 

Cryptodon 297 

Ctenucha 112, 118,  844 

Cuneus 182 

Cupidonia 246 

Cupressus 288,  289,  290 

Cuproscheelite 127,  188 

Curators 266 

Cyami 404 

Cyamus 254,  266 

Cyathodonta 182 

Cyclas 181,  132 

Cyclobothra 877 

Cygnus 276 

Cylichna 260,  297 

Cymatophora 189,  190 

CymatophoridsB 189 

Cynthia 248 


Fags. 

Cypress 289,  290 

Cyprsea 119 

Cyrtodaria 249 

Cyrtopleura 82 

Danais 162,  166,  827,  332 

Death  of  Prof.  J.  Torrey 64 

Deeds  of  James  Lick 19,  1 27 

Deep  Sea  Soundings 848,  426 

Deer's  Antlers  Abnormal 68 

Delphinus 18 

Dendromecon 102,  801 

Dentalia 116 

Dentalium 297 

Depths  Ocean 267,  281,  343 

Diaphora 264 

Diomedea 31,  269,  277 

Diplacus 167 

Diver 279 

Dolphin 847 

Donax 131 

Dosinia 131 

Drepana 189 

Drepanulidac 189 

Drillia 68,  61,  80,  297 

Durangite 4 

Dynamite 884 

Eagle  Bald. 278 

Easter  Island 817 

Echinarachnius 388 

Echeveris 877 

Eider  276 

Elder   289 

Electricity 406 

Election  Inspectors  of 427 

Election  Judges  of 427 

Election  of  Officers 2 

Elephas 71,  162, 178,  807,  879 

Emeu 48 

Endromis 265 

Engina 182 

Entomology...  109,  183,344,  826, 

866,367,418,  423 

Eocene  Epoch 419 

Eolis 169 

Epialidse 188,  266,  866 

Epialus 112, 118, 188,  266,  267,  865 

Epicallia 186 

Epoch  Miocene 401 

Equus 890 

Eremocarpus 876 

Erigeron  discoidea 56 

Erodium 167 

Escholtzia . .  877 

Estheria 366 

Eucalyptus 57,  408 

Eulima 297 

Eupatorium 881 


Digitized  by  VjOOQ IC 


488 


GBNBRAL  INDBX. 


FAOB. 

KurymedoD 166 

Evolution 802 

Expedition  Tiiscarora 267,  268,  426 

Extraction  of  Boracic  Acid 68 

Feniculum 168 

Falco 272 

FeliB 890 

Finch  Graynecked 278 

Fir 289 

Fish  Commission  California 86 

Fish  Introduced  into  California 86 

Fishes 66,  884 

Fissurella 182 

Flag  Battle 811 

Forests 286 

Fossils.  ...71,  162,  164,  160,  172, 
178,  270,  292,  296,  807,  879, 

884,  386,  422 

Fossil  Earth 888 

Foster,  John  W 144 

Fucus 246 

Fulvia 181 

Fusus 61,  79,  182,  298 

Frangula 356,  871,  876 

Fraxinus 288,  289 

Frazerite   258 

Fringilla 801 

Fruit-Eater 826 

Gadus 66 

Galerus   297 

Galium 376 

Garry* 40 

Gasierepoda 251 

Gastropacha 871,  872 

Gebia 884 

Geological 889 

Geometrical 872 

Gilia 46 

Giant  Powder 886 

Glacial 90,  166 

Glaciers 401 

Glottidia 296 

Glycina ,  .  827 

Gnaphalium .' 46,  171 

Goat,  Rocky  Mountam  : 258 

Godwit 276 

Gold  BluflF 246 

Gony     277 

Goose 276,  276 

Gorgonia '.10,  104 

Gossypium 82 

Graculus 31,  108,270,  277 

Gravel  Auriferous. 14,  41,  146 

Grampus 18 

Grape 289 

Grapes,  Composition  of 416 

Grapta 168,  168,  169 


Pasb. 

Great  Kyska  Island 272 

Gribbles 24,  67 

Grindelia 36 

Guillemot 414 

Gull 278 

Hasmatopus  28,  274 

Halyaetus  26,  278 

Ualesidota 187,  866,  369,  872 

Haliotis 119,  159 

Halobatis 246 

Harelda 29,  108,  276 

Harpa 182 

Haustator 181 

HedeoDCia 62 

Height  of  Mountains  ...   189,  178,  401 

Hen,  Water 276 

Helianthus 17 

Heliotropis 68,  252 

Hesperoscordium 377 

Hesperochiron 44 

Heuchera 46,  68 

Hetch-Hclchy  Valley 165 

Heterocera 109,  264,  366,  866,  367 

Hieroglyphics 195,  259,  817 

Hinnites 159 

Hippa 382 

Hiqua 116 

Hirundo 26,  278 

Histrionicus « , 29 

Honey-bag  in  Ants 98 

Honey  making  Ant 72,  98 

Honey  Dew 42 

Horse   390 

Human  Remains 258 

Humming  Birds 324 

Hydro-Carbon  Vapors 200 

Hymeno  pappus 46 

Hyphantria 187 

Ice  Action 90 

Ichneumon 369 

Icterus 292 

Icthyology 66 

Iliuliuk  Village 272 

Implements  Prehistoric 167,  176 

Improvements  in  Sextant 260   • 

Indians 392,  400 

Indian  Money 1  IS 

Indian  Mound 202 

Inspectors  of  Election 427 

Inyo  Mountains 139 

Iphinoe 251    - 

Iron,  Protoxide  of 184 

Island  Easter 317 

James  Lick 127,  1»0 

Janira 297 

Judges  of  Election 427 


Digitized  by  VjOOQ IC 


^BNERAL  INDEX. 


489 


Jugtans 288,  289 

Jnncus 878 

Jonipenu 288,  289 

Junonia 162,  171 

Kaolin 817 

Kapa 178 

Kawa 801 

Kittiirake 278 

Knot  Mesh 400 

Kjska  Harbor 272 

Ladnia 189 

Lacuna 68,  251 

Lagena 132 

Ugenorhynchufl 68,  282,  346 

Lagophjlia 68 

L^opua 28,  274 

Lake  Lmngstone 418 

Lake  Harkness 414 

Lampronetta SO 

Land  Siramp 292 

Larus 82,  278 

Uteribrancbiasa 77 

Laarel 289 

LaTa  Flood 214 

Law  of  Variation 121 

Laxaria 181 

Leda 260,  297 

Lepadidffi 127 

I^idoptera....l09,  161,  188,264, 

825,  844,  865,  867,  413,  428 

Lepidoradsia 182 

Leptarctia 180 

I^toccphalus 246 

Lesbia. 209 

Leatris 278 

Lcuarctia 187 

Leucarctica 868,  872 

LeacoDia 178 

f         LencoBticte 27,  278 

;         LeTda  Sea 90 

LerelingRod *.....  151 

Libocedrus 290 

Lick*8  Deed. 19,  127,  190,  412 

Light  Electric 406 

Lilac,  Wild 288 

LiBum 88,204,  206 

Lime 184 

I^eniiia....l62,    171,   829,  880,  882 

Limnoria 19,   24,  67,  267 

limoBtk 28,  276 

Ling 867 

Linka 8«7^ 

LiocTma 249 

UocoQcha 296 

Liparide 188 

Lithlom 76 


Paob 

Liihodia 382 

Liihoaia. 185,  190 

Lithosidse « 185 

Lidopa 246 

Litoriua 68,  250 

Llama 890 

Lobipes 274 

Longspur,  Lapland 278 

Lonicera 167 

Loon 279 

Lower  California  Shells 181 

Loxorhyncbus 801 

Lucapina 119 

Lucina 249,  297 

Lunatia 251 

Lupinus 16,  17,  36,  87,  38 

Luponia 182 

Lvcaena 161 

Ljcopodium 269 

Lyonsia 249 

Lyainoe 123 

Ifachsera jgg 

Madura 8*97,  398 

Maera gg 

Macaoura 884 

Macoma 249,  297 

Macron 132 

Macrorhynchus 4*; 

Madaria 877 

Madrona 289 

Jdagasella \     53 

M.  Chappe .'     55 

Malea i8l 

MalvacegB 329 

Mamma 132 

Manna 42 

Mangelia 297 

l^aple 289 

Mareca 29 

Margaritifera 159 

Margarita • 59,  178,  260 

Marsh  Wren 188 

Mastodon 807,  890 

Meeting  Agassiz  Memorial. . .  .208,  220 

Megaptera 282 

Melampus 178 

Melanetta 30 

Meleacomes 406 

Meleca 376 

Melitaea 162,  167 

Melospiza 27,274,  282 

Memorial  Agassiz 208,  220 

Mensuration  Problems  in 5,  98 

Mercenaria 114 

Mergus 80,  276 

Meriucius 57 

Mesalia 260 
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MeehKnot 400 

Metrogaster 209 

Kicrometrus  209 

Mimulua 167,  877 

Miocene  Epoch 401 

Modiola 249,  297 

Modiolaria 260 

Molluaca 57,  77,  78, 181,  172,  246, 

416 

MoUuscoidea 248 

MoneyShell 118 

Monkey  Pod 178 

Mopalia  169 

Mormon 34,  279 

Morning  Glory  Golden 82 

Motacilla 801 

Mounds 167,  202,  219,  802 

Mountains  Cascade 214 

Mountains  Sierra  Nevada 180 

Mountains  Puebia 210 

Mount  Fairweather 401 

Mount  St.  Elias 401 

Mount  Ross 387 

Mount  Tyndall 141 

Mount  Whitney 139,  173 

Mount  Williamson 141 

Mountains  Height  of 401 

Mummies 899 

Murex 132 

Muricidea gj 


Murre 


280 


Mushrooms 375 

Musical  Sounds 314 

Musk  birds 278 

Mya '.248,  416 

Myiodioctes 108 

Myriapods I8O,  346 

Myrmecocystus 72    98 

Mysia *i8i 

Mytilus 58,  249 

Myurella 297 

Nacella 53 

Nama bi 

Nassa 182,  298 

Natica 182,  178,  261 

Nazon  Bay 272 

Negundo 289 

Neophasia 162,  165 

Neptunea 61 

NereidsD 178,179,  180 

Nereis  178 

Neritina 182 

Nerium 827 

Xettion 29,  276 

Nettle 168 

Nevada  Sierra  Mountains 1 80 

Neverita 181,  182,  297 


Pags. 

Nickeliferous  Sand 200,  258 

Nicotiana 209,  878 

Notodontidfli; 189,  266,  866 

Nucula 250,  297 

Nudibranchiata 77 

Nutmeg 289 

Nuts  Water 289 

Nyctea 26 

Nycteolidaei 184 

Oaks 289,  290,  291 

Obituary.  .144,  220,  816,  332,  363,  887 

Observatory 814 

Ocean  depths 267,  848,  426 

Ocinebra 298 

Octopus 151,  176,  282 

Odostomia 68,  251,  297 

(Enothera 45 

Officers  for  1874 2,  244 

Oidemia 30 

Oiketicus  817 

Oliva 132 

Olivella 119, 182,  298 

Ombria 280 

Omphalius 131 

Onagracese 866 

Ophisurus 856 

Ophieruidte 317 

Orange  Osage 296 

Orca 282,  846 

Orchestia 801 

Orchilla 85,    88 

Oreodaphne 110,  289 

Orgyia ..188,  190 

Ormiscodes 265 

Ornismya 209 

Ornithology 26,  43,  270,  414 

Osteocella 10, 11. 147,  288 

Osage  Orange ^^ 

Ostrea .^ 297,299,806,  408 

Ostracian. ...  * •' 

Ova  Fish 87 

Ovis 104 

Owl 278 

Oxide  of  Copper 184 

Oysters 806 

Oyster  Catcher 274 

Palauchema 890 

Palolo 178,  179 

Paroquet 291,  824 

Parasitic  Crustacea 264 

Paraus 801, 

Parthepopsifl. . . , 100 

Parua 301.  824 

Papilio....l61,  162,  163,  164.  825 

882,  428 

Passer 801,  824 
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Paob. 

Passifiora 82'7 

PasserculuB 27,  274 

PaTonaria 146,  147,  148,  282,  288 

PavoDariadae 8 

Pecten 68,  182,  260,  297,  299 

Pelargoniam 872 

Pelecanus 246 

Pendulum 426 

Pennatula 7,  188 

Pennatulidae 8,  9, 147,  288 

Penicillium 414 

Pentstemon 89 

Periploma 181 

Peronaeoderma 181 

Petrel 278 

Petricola 58 

Phaleris 84,  280 

Phalarope 274 

Philaote 29,  276 

Phocaena 846 

Pholas 81 

Pbotinia 289 

Phragmatobia 188,  264 

Phrygamdea 867 

Phyciodes 162,  168 

Phyllosoma 246 

Phyllonotus 182 

Physiological  action  of  Poisons. . .  76 

Picea 28,  290 

Pieris 161,  826,  832 

Pimelodus 164 

Pinna 204 

Pines 289,  290 

Pinus 280,  289,  290,  869 

Placunanomia 169,  297 

Planet  Venus 818 

Plants 16,86,44,88,  100 

PlaUnus 289 

Platysamia 870,  372 

Plectrophanes 27,  278 

Pleurotoma 61,80,  160,  268 

Pliocene  Epoch 889 

Plum  Wild 289 

Podalia 265 

Podiceps 34 

Pogonichthys 209 

Polar  Seas 401 

Polyps 7,  147,288,  418 

Polysticta 80,  276 

Popoff  Strait 272 

Populus 289 

Porcellana 882 

Portumidae 882 

Potatoes 808 

Powder  Giant 884 

Prairie  Mounds 219 

Ppehi8toric....l67,  176,  196,  196, 

200,  269,  899 


Paqb. 

Problems  in  Mensuration 6,  98 

Procnias 292,   824 

Professor  Agassiz 208 

Fromus 877 

Protoxide  of  Iron , i84 

Pseudalypia ill,  ns 

Pseudograpsi 888 

Pseudohazis 139 

Psitacula 291,  824 

Puebla  Mountains 210 

Puffin 279,  68,  169,  261 

Purpura 182 

Ptarmagin 274 

Pteris 264,  371 

Pteronotus 298 

Ptychatractus 79 

Ptychocheilus 209 

Pyrameis 162,  170,  829,  382 

Pyrazus 182 

Pyrrharctea 187,  870,  872 

Pypus 290 

Quahaug 114 

Quercu8,..288,  289,  290,  291,  381, 

268,  874 

Querquedula 29,    108,  347 

Racbianectes 346 

Rainfall 22 

Ramphocilis 324 

Ranunculus 377 

Ranella 298 

Raven 274 

Reclamation  of  Swamp  Lands 292 

Recuvirostra 108 

Remains  Human 268 

Remains  Fossil igo 

Reports  of  Committees 896 

Resolutions 86,  144,  242,  887 

Rhachianectes 282 

Rhamnaceae 866 

Rhamnus 290,  871 

Rhamphocelus 292 

Rhinobatus 806 

Rhinoceras 399 

Rhynconella 248 

Ribes 266 

Rictocyma 5g 

Risaa 82,  278 

Rod  Leveling 159 

Romneyia 173 

Rubus 188 

Rubidium 76 

Rupicola 164 

Salix 289 

Solpa 246 

Sambucus 289 
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Sands  Auriferous 246 

Sand  Niokeliferous 200,  258 

Sand  Sonorous 388,  887 

Sannakh  Reefs 272 

Sandpiper  276 

Sanicula 877 

Sarrotiiripa 184,  190 

Satumidae 189 

Satyrus 161 

Sawbill 276 

Saxicava 248 

Saxidomus Ii9 

Scalaria 68,   261,297 

Scepsis 184,  I90 

Schinus 872 

Schizothserus l69 

Scombrocottus 56 

Scrophularia 167 

Seal   179,  888 

Sea  Levels 90 

Sea  Lion   292 

Sea  Peas 7,  288 

SeaQuaU 280 

Semele 181,  182 

Sequoia 160 

Serripeg 249 

Sextant 260 

Shag 276 

Shark  Fossil 172 

Shark's  Tooth 270 

Shells 77,  172,  246,  416 

Shells  of  Alaska 67 

Shells  Land 121 

Shells  of  San  Juanico 131 

Shell  Money 118 

Shell  Mounds 802 

Shores  Abrasion  of. 90 

Shumagin    Islands 272 

Siboma 209 

Sieboldius 340 

Sierra  Nerada  Mts igO 

Siliqua 249 

Sigaretus 298 

Simorhynchus 280 

Sinalia 282 

Sipho 69 

Siphonalia 298 

Sistrum. 132 

Skua 278 

Skull  Human 268 

Snake 292 

Snow  Bird 273 

Sparrow 157,  274 

Spilosoma 264,  267,  867 

Spilvosoma 187 

SphingidsB 109 

Sphinx 109,  110,  111,  118 

Spontaneous  Combustion 200 


Facv. 

Sodium 76 

SolecurtU 1 8 1 ,  296 

Solen 296 

Solidago 66 

Somateria 80,  276 

Song  Sparrow 274 

Sonorous  Sand 888,  327 

Sounding  Apparatus 178 

Soundings  Ocean.  ..267,  281,  848,  426 

Squaw  Old 276 

Sun  Altitudes  of 807 

Surcula.'. 182,  268,  297 

Swallow  Bam 278 

Swan 275 

Swamp  Lands 292 

StandeUa 181,  249 

Stephanomeria 89 

Stercorarius 82 

Sterna 84,  279 

Stick  Fish 288 

Strombina 138 

Strombus 181 

Stretchia 266,267 

Structure  Cascade  Mountains 215 

Sycamore 289 

Symphoricarpus 844 

Synthiliboramphus 86 

Taenia 4 

Tanager 292,  824 

Tapa 269,  292 

Tapes 132 

Tape  Worm 4 

Taxus 288,  290 

Teal 276 

Telea 189 

Telegraphic 267,  814 

Telemeter 184 

Tellina 249 

Terebratella 248 

Teredines 67 

Terias 162,166.827,882 

Termites 67 

Tern 279 

Tertiary  Formation 422 

Tertiary  Fossils 296 

Tetradecapoda 404 

Thalassidroma 81,  278 

Thanks  Vote  of 244 

Thalium ' ^^ 

Thauma :..265,  267,268 

Thecla 161,881,  882 

Thermometrical 1^1 

Thrush 292,801,  824 

Thuja 290 

Thyatira 18« 

Thyris 418 

Tide  Water  Canals 858 
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Paox. 

Tiger • 890 

Tincal 261 

Tinnunculus 25 

Titmouse 801,  824 

Tivela  181 

Topography 285 

Tornatina 297 

Toacan 824 

Torreya leo,  288,  289,  856 

Torrey  Prof.  John 64,  86 

Trapa 245,  866 

Trichotropis 261 

Trifolium 64,  166,  827 

Tringa 28,  276 

Triopidffi 78 

Triopa 77,  78 

TritODidea 182 

Tritonium 60,  61 

Trivia 131,  182 

Troglodytes 26,  188,  278 

Trophon   252,298 

Troupiale 824 

Tsoga 289 

TunicaU 248,  178 

Tungstic  Acid 134 

Tuolumne  GaSon 104,  155 

Turdus 292,  801,  824 

Turritella    297 

Turtles 160 

Turtonia 249 

Tursiops 13 

Tuscarora  Expedition 267,  268,  848 

426 

Tutui 178 

TyndallMount  141 

Umbellularia 8,  147 

Unalashka 272 

Uria 84,  85,  279,  280,  414 

Urtica  168 

Valley  Hetch  Helchy 156 

Vanessa 161,162,169,  170 

Vapors,  Hydro-carbon 200 

Variation  in  Land  Shells 121 

Velasquez 67 

Velella 97,  127,   245,  838 

Velutina '. 261 

Venericardia 249,  297 

Venus 114 


Paob. 

Venus  Planet 818 

Venus,  Transit  of 65 

VeretillidsB ' 7 

Verrillia....l46,   147,   148,    149, 

288,  888 

Viola.... 167 

Virgularia   8,   11,  108,   139,  147,  418 

Vitis 289 

Vola 181 

Volcano 408 

Volcanic 299,  890 

VoluU 68 

Volutoharpa 262 

Volutopsis 60,61,262,  268,  298 

Vote  of  Thanks 244 

Vulpes 97 

Vulture 43 

Wagtail 801 

Walnut 289 

Walrus 179 

Waldheimia 299 

Wampum 1 14,  125 

Warbler 801 

Water  Nuts 866 

Wells  Artesian 104 

Wenona 301 

Whales 282 

Whale  Fossil 161 

Whitney  Mount 189,  141,  178 

Williamson  Mount 141 

Willows 289 

Wine 416 

Woodeating  Animals 24,  67 

Woodwardia 856 

Wolf 890 

Wren 138,  278 

Xylophaga 57 

Xylotrya. 296 

Yellow  Dock. , 876 

Yerba,  Santa 878 

Yew 290 

Yoldia.^ 260 

Zirphaea 855 

Zonotrichia 27 

Zoophyte 7, 146,  147,  288,  418 

ZygoBnidae Ill,  183,  367 
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Page  68,  seventh  line  from  end  of  third  paragraph,  for  "  Voluti "  read  Voluta. 

Page  112,  twenty-first  line  from  top  of  page,  for  "  Cteumchi  "  read  Ctenuchi. 

Page  292,  second  line,  for  ^Vamaicaii  "  read  Jamaicana. 

Page  292,  third  line,  for  **  Tanajer  '*  read  Tanager. 

Page  292,  second  paragraph,  second  line,  for  ^^Avicerms  "  read  Ameenia. 

Page  SOI,  second  paragraph,  first  line,  for  *'  Mussell "  read  Missell. 

Page  301,  second  paragraph,  third  line,  for  **/VxraiM"  read  Partu, 

Page  312,  second  line  from  bottom,  for  *' Terrebratulina  "  read  Terebratulina. 

Page  824,  second  paragraph,  fourth  line,  for  "  rwmcans  "  read  musicus. 

Page  324,  second  paragraph,  sixth  line,  for  "  Paitacula  "  read  Fsitlacula. 

Page  824,  second  paragraph,  seventh  line,  for  "Rhamphoeilis  "  read  Rhamphoceli*. 

Page  888,  sixth  line,  for  "  VerUlia''  read  VerrUlia. 

Page  888,  fif i»  line  from  below,  for  "  eecentricus  "  read  excerUricus. 

Page  846,  seventeenth  line,  for  "  vomarina  *'  read  vamerina. 

Page  846;  fourth  line  from  below,  for  **  cUbiola  '*  read  cdbeola. 
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ANISEA    AUREA,     KELLOGG. 
[SEE    PAGE  ftl.j 
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ABORIGINAL    SHELL    MONEY. 
[SEE  PAGE  113^] 
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Fig.  1. — Verrillia  Blakei;  Steams.     General  aspect;  one^twelfth  natural 
size ;  from  Dr.  Blake's  specimens. 

Fio.  2. — Section  of  Polypiferous  portion  of  one  of  the  lari^est  and  roost 
crowded  specimens.    Natural  size. 

Fio.  3. — Gross-section  through  Polypiferous  part ;  a,  principal  longitudinal 
canal ;  6,  axis. 

Fio.  4. — Cross-section  through  basal  part ;  a^  canal ;  6,  axis. 

Fio.  5. — Section  of  Polypiferous  portion  of  a  smaller  and  less  crowded 
specimen,  received  from  J.  S.  Lawson,  Esq.    Natural  size. 

Fio   6. — Section  of  above ;  (Fig.  5)  showing  chevron-like  arrangement  of 
Polyp-rows,  opposite  the  axial-side.     Natural  size. 
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Yia.  1.— Female.      Fio.  2.— Male.     Fio.  3.— Ovigerous  Boction,  under  third  and  fourth  KegmentK. 


CAPRELLA      SPINOSA,      LOCKINGTON. 
(SEE     PAGE    404.) 
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Fig.  3. 


Fig,  2. 


f;V*>;. 


Fto.  4. 


Fig.  5. 


VIRGULARIA      ORNATA.      FISHER. 
(SEE     PAGE    418.) 
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Fio.  1. — Virgularia  ornata,  Fisher ;  general  aspect ;  natural  size. 
Fio.  8.~Section  of  central  portion  of  one  of  the  largest  and  most  developed 
specimens ;  enlarged  ten  times. 

Fio.  8. — Section  of  central  portion,  viewed  in  profile ;  natural  size. 

Fio.  4. — ^Transverse  section  of  axis ;  enlarged  600  times. 

Fio.  6. — ^Transverse  section  of  polypidom  and  axis ;  enlarged  SfiO  times. 
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1  sro. 


SAN    FRANCISCO 
1876. 
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PROCEEDINGS 


OF  THE 


CALIFORNIA   ACADEMY 


OF 


SCIENCES. 


AmniAL  Meeting,  Januabt  4th,  1876. 
Vice-President  Hewston  in  the  chair. 

Fifty  members  present. 

In  the  absence  of  the  President,  the  Vice-President  read  the 
annual  address. 

The  Corresponding  Secretary  read  his  annual  report,  stating 
that  the  correspondence  is  becoming  more  extensive  and  impor- 
tant with  the  growth  of  the  Academy. 

The  Becording  Secretary  submitted  a  brief  report,  giving  the 
average  attendance  at  meetings  as  31  members,  and  the  total 
resident  membership  as  301,  and  the  life  membership  78. 

The  Treasurer's  annual  report  places  the  balance  on  hand  at 
$2,958.43. 

The  liilbrarian's  report  gives  the  number  of  books  in  the  libra- 
ry at  5,000  volumes,  2,500  of  which  are  bound. 

Dr.  A.  B.  Stout,  from  the  committee  appointed  to  gather  in- 
formatioii  sought  by  the  French  Acclimatization  Society,  re- 
ported that  certain  of  the  questions  had  been  answered  by  dif- 
ferent individuals.     The  report  was  accepted,  and  Dr.  Stout  was 
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requested  to  forward  the  material  to  Consul  Breuil,  for  trans- 
mission to  the  Acclimatizing  Society  of  France. 

The  reports  of  the  Judges  and  Inspectors  of  election  were  re- 
ceived, signed  by  J.  H.  Smythe  and  Henry  Chapman,  Judges, 
and  John  Currey  and  J.  D.  Pierson,  Inspectors.  They  reported 
the  result  of  the  annual  election,  as  follows: 

PRESmENT. 

GEORGE  DAVIDSON. 


FIBST  YIOE-PBESmENT. 

HENRY  EDWARDS. 

SECOND   VICE-PBESmENT. 

HENRY  GIBBONS,  Sb. 

COBBESPONBINO   SECBETABT. 

HENRY  G.  HANKS. 


BECOBDIKO   SECBETABY. 

CHAS.  G.  YALE. 

TBEASUBEB. 

ELISHA  BROOKS. 

UBBABIAK. 

Wm.  J.  FISHER. 


DIBEOTOB   OF   MUSEUBf. 

ALBERT   KELLOGG. 


TBUSTEES. 


DAVID  D.  COLTON, 
JOHN  HEWSTON,  Jb., 
ROBT.  E.  C.  STEARNS, 


GEO.  E.  GRAY, 
RALPH  C.  HARRISON, 
THOS.  P.  MADDEN. 


WM.  ASHBTJRNER. 


Regulab  Meeting,  Jaiojaby  18th,  1875. 
Second  Vice-President  Henry  Gibbous,  Sr.,  in  the  chair. 

Seventeen  members  present. 

Donations  to  the  Museum:  The  Alaska  Commercial  Company 
donated  two  Aleutian  mummies,  a  complete  description  of  which 
appeared  in  the  8.  F.  Chronicle,  of  January  8th,  1874;  Jesse 
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Walton  donated  specimen  of  lAparis  pulcheUiis  (?)  or  mucosus, 
Ayres;  Mr.  B.  L.  Savory,  of  Tuolumne  County,  presented, 
through  Mr.  Brooks,  two  specimens  of  pound  pear,  one  picked 
from  the  tree  October  1st,  1873,  and  the  other  fresh. 

The  Vice-President  stated  that  General  Cobb  had  signified 
his  intention  of  depositing  in  the  Museum  of  the  Academy,  the 
articles  found. in  the  shell  mound  at  Saucelito. 

Dr.  Kellogg  exhibited  plants,  and  read  a  paper  on  California 
and  Colorado  Loco  Poisons. 

California  and  Colorado  "liOco**  Poisons. 

BT  DB.    A.    KBLLOCK}. 

Dlr.  Kellogg  stated  that  very  many  thousands  of  horses,  cattle  and  sheep 
had  been  poisoned  by  plants,  exhibited  and  accompanied  by  sketches,  called 
the  Battle  Weed,  Pompons  Pea,  Pop  Pea,  or  Menzies*  milk,  Vetch,  (Astrag- 
alus Menziesiiy  Gray)  of  the  vicinity  of  San  Francisco,  and  also  quite  wide- 
spread over  the  State.  The  fact  had  been  known  to  himself  and  to  the  public 
for  the  last  ten  or  fifteen  years.  How  long  it  has  been  known  to  the  native 
Califomian  he  was  unable  to  say,  but  reiterated  experience  has  taught  sad 
lessons  to  independent  observers  everywhere.  To  some,  however,  the  cause 
of  their  misfortune  still  remained  a  mystery.  He  had  reason  to  know  that 
there  are  also  other  similar  causes,  of  which  more  would  be  said  hereafter. 

The  subject  had  been  frequently  brought  before  the  Academy,  but  as  no 
records  had  hitherto  been  made,  he  thought  it  proper  to  suggest  that  much 
useful  information  was  often  thus  lost — was  glad  to  add  that  no  such  fault 
could  be  attributed  to  Mr.  Yale,  the  present  indefatigable  Secretary. 

This,  and  some  allied  forms,  have  been  figured  and  published  here;  so  that 
the  public  are  supposed  to  be  somewhat  familiar  with  it. 

The  plant  has  much  the  appearance  of  Bladder  Senna .  As  no  chemical  an- 
alysis has  been  made,  nor  any  carefully-noted  experiments  tried  on  animals, 
all  we  know  is  the  serious  results,  often  obscurely  and  imperfectly  reported 
by  the  farmer,  ranchero  or  herder,  and  the  shepherd. 

Horses  and  cattle  in  this  vicinity,  he  noticed,  would  shun  it  so  long  as  the 
pasture  was  good,  but  as  it  became  bare,  and  hunger  impelled,  they  would 
eat  it,  and  became  narcotized  or  intoxicated,  stagger,  and  are  unsteady  in  all 
their  movements,  act  strangely  and  stupidly,  losing  their  good  "  horse  sense" 
or  common  brute  sagacity,  in  short,  acting  like  a  fool;  hence  the  Mexican 
name,  "Loco/*  given  it.  At  length  they  become  thinner,  and  cannot  be  re- 
stored to  *'  condition.**  The  brutes  get  to  Jike  the  weed  more  and  more,  be- 
ing apparently  as  infatuated  as  the  Sandwich  Islander  is  for  his  "Ava,"  (Mac- 
ropiper  metkysticum,)  in  water,  which  demoralizes  worse  than  ardent  spirits,  or 
the  drunkard  for  his  bottle.  If  only  slightly  " locoed,'*  the  animal,  to  a  great 
extent,  becomes    unfit  for  uses,    except  the   simplest    kind,  being  unreli- 
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able  in  perilous  paths  or  ordinary  emergencies,  acting  so  like  a  fool,  to  the 
shame  of  all  sensible  animals. 

What  is  most  remarkable  with  this,  and  the  Colorado  Lmo,  is  the  perma- 
nence of  the  impression,  often  lasting  many  months,  or  even  for  years,  half 
demented,  until  at  length  they  die.  Death  often  supervenes  suddenly;  the 
effect  is  similar  with  homed  cattle  and  sheep.  The  allied  Tephrosia,  or 
Devirs  Shoe-string  of  the  pouth,  although  it  stupifies  and  intoxicates,  yet  the 
impression  soon  wears  off.  This  species  of  Battle  Weed  is  by  no  means  con- 
fined to  damp  grotnd,  but  thriyes  well  on  dry  hills  and  all  soils.  The  stem 
is  tall  and  leafy,  growing  in  bunches  from  a  perennial  root,  leaflets  many- 
paired  (twenty  or  more^,  stipuls  at  base  of  the  leaves  trianguloid,  membra- 
naceous flowers  dirty  pale  yellowish  or  whitish,  tinged  with  red,  bent  forcibly 
back.  Pods  inflated,  about  two  inches  long,  and  thinly  membranous,  indeed 
so  bladder-like  that  boys  amuse  themselves  by  popping  them — hence  the  name 
"Pop  Pea." 

Lambert's  milk-vetch,  of  Colorado  Territory,  Oxytropis  Lamberti,  Pursh; 
(Astragalus  Lamberti,  8preng.)  consists  of  about  six  to  eight  varieties,  which, 
for  all  popular  purposes  one  description  might  suffice.  The  root  is  perennial, 
stemless,  or  nearly  so— not  considering  the  flower  or  fruit-scape,  as  such— 
they  grow  in  tufts  or  stool-like  suckers,  springing  out  by  very  shoii 
branches  from  the  root-crown — are  more  or  less  silvery,  satiuy-silky  in  every 
part;  the  common  leaf-stem  is  about  three  inches  long,  the  upper  oddly  pin- 
nate portion  the  same,  or  whole  length  of  leaf  about  six  inches,  or  much 
shorter  than  the  flower  scape  stem;  pea-blossomed  flowers,  purplish,  blue  and 
white,  violet,  etc.;  leaflets  five  to  fourteen  pairs,  usually  about  eight  or  nine; 
stipular  appendages  at  the  base  of  the  leaves,  at,  or  under  the  soil,  sheathing; 
pods  white,  satiny-silky,  with  very  short  dose-pressed  hairs,  erect,  somewhat 
cylindric,  one-half  to  an  inch  long,  sharpening  out  at  the  point,  and  partly 
two-celled. 

Found  from  Saskatchewan  to  Texas,  Kew  Mexico,  west  to  Bocky  Mount- 
ains, and  Colorado  to  Washington  Territory,  and,  in  the  opinion  of  Hooker, 
to  Arctic  America  and  Labrador. 

Of  this  species  of  **  loco"  we  have  no  personal  observation.  Asst.  Surgeon 
P.  Moffatt,  U.  S.  A.,  writing  from  Fort  Garland,  Colorado  Ter.,  says:  "Cat- 
tlemen inform  him  that  the  weed  abounds  in  damp  ground;  he  is  assured  tlut 
after  eating  it  the  animal  may  linger  for  months  or  years,  but  they  invariably 
die  from  its  effects.  The  animal  does  not  lose  flesh  apparently,  but  totters  on 
its  Umbs,  and  becomes  crazy.  While  in  this  condition  a  cow  will  lose  her  calf 
and  never^  find  it  again,  and  will  not  recognize  it  when  presented  to  her. 
The  eyesight  becomes  affected  so  that  the  animal  has  no  knowledge  of  dis- 
tances, but  will  make  an  effort  to  stop,  or  jump  over  a  stream  or  an  obsta- 
cle while  at  a  distance  off,  but  will  plunge  into  it,  or  walk  up  against  it  on 
arriving  at  it.    The  plant  pointed  out  to  him  seemed  related  to  the  Lupin  " 

The  members  were  notified  that  the  appointments  of  corres- 
ponding members  would  be  made  shortly,  and  those  desiring  to 
present  names  could  do  so  by  leaving  their  lists  with  the  Sec- 
retary. 
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Regular  MssTiMa,  Febbuabt  1st,  1875. 
Second  Vice-President  in  the  Chair. 
Forty-five  members  present. 

The  following  new  members  were  elected : 

Cornelius  Herz,  Horatio  Stone,  J.  E.  Scowden,  Jeremiah  Clark. 

Donations  to  the  Museum:  From  I.  C.  Raymond,  a  valuable 
case  and  drawers.  From  J.  C.  Merrill  &  Co.,  the  spy-glass  that 
originally  belonged  to  Capt  Wm.  Bligh,  who  commanded  DL.  B. 
M.  ship  Bounty  when  taken  by  the  mutineers,  who  afterwards 
settled  Pitcairn  Island.  The  glass  was  left  at  Tahiti,  and  came 
into  the  hands  of  Kamehameha  III  of  the  Hawaiian  Islands,  and 
was  presentt^d  by  Kamehameha  V  to  Capt.  Joseph  Smith,  who 
left  it  with  Messrs.  J.  C.  Merrill  &  Co.,  who  present  it  to  the 
Academy.  They  also  donate  a  family  Esquimaux  boat  or  "oomiak;" 
also  teeth  of  whale.  Dr.  H.  Behr  presented  the  web  of  the  larvae 
of  the  Eucheira  Socialis  from  New  Mexico,  found  in  about  the 
same  climate  as  California.  It  feeds  on  a  species  of  arbutus, 
and  could  therefore  be  introduced  if  desired.  It  forms  a  water- 
proof sac  or  bag  into  which  it  retires  for  shelter  from  rain  or 
storms.  This  bag  is  remarkable  for  its  exceeding  delicacy  and 
lightness.  W.  G.  W.  Harford  presented  several  specimens  of 
Crustacese  from  Santa  Barbara,  EpiceUus  producius,  Hippa  ancdoga, 
and  two  other  species.  W.  J.  Fisher  presented  thirty  specimens 
of  CrustacesB  from  JeL]}&n,  Behring's  Straits  and  Arctic  Ocean. 
Several  of  these  species  are  new,  and  none  of  them  are  in  the 
cabinet  of  the  Academy. 

T.  J.  Lowry,  of  the  XJ.  S.  Coast  Survey,  read  the  following: 

The  Protracting:  Sextant— A  New  Instrument  for  Hydro- 
grapliic  Siirvejring. 

BY  T.   J.   LOWST. 

SextantH,  and  the  three-arm  protractor,  are  indispensable  instruments,  in 
hydrographic  surveying.  And  in  the  special  work  of  determining  and  plotting 
the  poHitioD  of  the  soaudiug-boat  or  vessel  in  the  usual  manner  by  the  three- 
point  problem,  they  are  the  only  instruments  of  precision  in  use;  and  yet  the 
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facts  of  there  being  three  separate  instruments  and  requiring  the  simultaneous 
and  rapid  manipulations  of  two  observers  (and  their  subsequent  efforts  in 
setting  off  the  angles  on  the  protractor)  have  long  been  felt  to  be  defects. 
And  the  hydrographic  world  has  studied,  but  unsuccessfully,  to  devise  an  in- 
strument that  would  do  the  work  of  these  three.  But  this  problem  finds  a 
solution  in  my  protracting  sextant,  which  enables  one  observer  to  accomplish 
in  hydrography  the  desideratum  of  measuring  at  the  same  instant  two  angles, 
and  plotting  them  with  the  same  instrument. 

We  have  represented  here  in  the  annexed  figure,  **  The  Protracting  Sex- 
tant," consisting  of  a  circle  2),  graduated  to  degrees  and  minutes  from  the 
zero  point  around  by  the  right  and  left  each  way  to  one  hn  ndred  and  eighty 
degrees,  and  three  radiating  protractor  arms,  /,  g  and  h.  The  arm  p,  is  fixed 
with  its  true  edge  at  the  zero  point  of  graduation,  and  the  other  two,  /  and  h, 
are  capable  of  being  revolved  around  the  hollow  cylindrical  axis  of  the  circle. 
Between  this  fixed,  and  each  of  these  movable  protractor  arms,  we  have  an 
index  arm — and  each  of  these  indices,  m  and  n,  also  find  in  the  center  of  the 
circle  a  common  center  of  motion,  and  carries  an  index-mirror  mounted  per- 
pendicular to  its  plane  of  motion  but  slightly  eccentrically  so  that  the  hollow 
axis  of  the  instrument  can  be  readily  gotten  at.  Along  these  index  arms  m 
and  n,  are  cut  rectangular  slots  (whose  longitudinal  axes  are  radii  of  the  cir- 
cle), in  which  slide  the  projecting  eudn  of  the  pivots  which  rivet  the  equal 
rectangular  bars,  o,  s,  and  u,  to,  together.  And  these  indices  and  protractor 
arms  are  so  connected  by  means  of  jointed  parallelograms  that  the  right  hand 
index-arm  always  bisects  the  angle  included  between  the  fixed  and  right 
hand  protractor  arms,  and  the  left  hand  index  always  bisects  the  angle  con- 
tained by  the  fixed  and  left  protractor  arms. 

Now  by  a  well-known  optical  principle  we  know  that  the  angular  distance 
moved  over  by  a  mirror  while  measuring  an  angle  is  only  one-half  of  the  ac- 
tual angle  measured,  and  since  each  of  the  movable  protractor  arms  of  this 
instrument  is  by  means  of  this  jointed  parallelogramic  gearing,  driven  along 
its  arc  simultaneously  with,  and  twice  as  fast  as  its  corresponding  index-arm 
(and  mirror),  we  hence  see  that  the  angles  included  between  the  fixed  and 
movable  protractor  arms  are  the  actual  angles  which  the  indices  (and  their 
mirrors)  have  measured. 

The  index  mirrors,  y  and  z,  may  be  mounted  to  move  either  in  the  same  or 
in  parallel  planes,  as  shown  in  the  forms  of  the  writer's  two-angle  sextants 
described  in  the  proceedings  of  the  Academy,  February  16th,  1874.  A  horizon 
glass,  X,  half-silvered  to  admit  of  direct  and  reflected  vision  is  attached  to  the 
frame  of  the  instrument  nearly  opposite  the  index  mirrors,  with  its  plane 
perpendicular  to  the  plane  of  the  instrument.  The  arms,  /  and  h,  are  clamped 
and  adjusted  with  the  ordinary  clamp  and  tangent  screws,  I  and  k. 

The  requisite  adjustments  of  the  **  Protracting  Sextant "  are  the  same  as 
those  of  the  ordinary  sextant.  When  observing  with  the  new  Protracting 
Sextant,  the  hydrographer  holds  it  lightly  in  his  right  hand  and  moves  it  until 
its  face  is  in  the  plane  passing  through  his  6ye,  t,  and  the  three  objects.  A,  B, 
C,  whose  angular  distances  are  required,  and  then  sets  and  clamps  his  in- 
dex arm  so  that  the  reflected  and  direct  images  of  the  objects  (say  left  hand 
and  middle)  of  one  of  the  angles  which  he  is  to  measure,  are  not  coincident 


Digitized  by  VjOOQ IC 


ACADEMY   OP    SCIENCES.  7 

yet  approaching  on  account  of  the  progress  of  the  boat;  then  with  the  second 
index  glass  he  makes  the  direct  and  reflected  images  of  the  middle  and  right 
hand  objects  coincident,  and  keeps  them  coincident  with  tangent  screw 
ontil  the  first  two  objects  become  coincident,  then  clamps,  and  he  has  the  two 
angles  obserred  at  the  same  instant— and  also  has  them  set  off  on  the  proper 
limbs  of  the  instrument  simultaneously  with,  and  by  the  same  effort  that 
measured  the  angles.  And  hence  after  measuring  two  connected  angles  with 
this  instrument,  we  have  only  to  lay  it  down  on  the  "Field  Sheet"  (which 
should  always  be  spread  on  a  board  before  the  observer  in  the  boat) ,  and 
shift  it  until  the  fiducial  edges  of  the  three  protractor  arms  traverse  the  three 
points  (representing  the  signals  observed  upon),  and  the  center  of  the  in- 
strument will  then  occupy  the  relative  place  of  the  observer;  now  dot  the  cen- 
ter, and  the  position  is  plotted,  without  any  of  those  tedious  transfers  of 
angles  from  the  limbs  of  sextants  to  the  limbs  of  the  protractor,  which  arc  un- 
avoidably incident  to  the  execution  of  practical  hydrography  with  the  forms 
of  sextants  and  protractors  now  in  general  use. 

However,  with  the  hydrographer,  it  is  necessary  to  read  the  angles  off  of 
the  instrument  and  record  them  for  future  reference  and  closer  plotting  on 
the  "Office  Sheet." 

The  angles  observed  with  the  Protracting  Sextant,  or  any  other  reflecting 
instrument,  are  measured  in  the  plane  of  the  objects.  If  this  plane  be  in- 
clined to  the  horizon  and  a  result  rigorously  accurate  be  sought,  the  angles 
of  elevation  of  each  station  above  the  horizon  should  at  the  same  time  be 
observed  to  afford  data  for  reducing  the  hypotheneusal  to  the  horizontal 
angle.  But  this  reduction  may  be  neglected  in  all  cases  where  the  difference 
of  elevation  of  the  objects  does  not  exceed  two  or  three  degrees,  and  when 
the  observed  angle  is  larger  than  (the  minimum  angles  allowed  in  determin- 
ing a  boat's  position  by  observations  from  the  boat),  twenty  or  twenty-five 
degrees — for  the  reduction  to  the  horizon  would,  in  such  cases,  deal  with 
qnantities  more  minute  than  the  amount  of  error  to  which  the  measures  of 
all  angles  observed  at  an  unstable  station  are  liable.  When  the  difference  of 
the  objects  is  considerable,  an  ideal  vertical  line  may  be  drawn  from  the 
highest  object  downward  to  an  elevation  corresponding  to  that  of  the  lower 
object,  and  the  angle  measured  between  this  vertical  line  and  the  lower  object 
—this  with  some  experience  and  correctness  of  eye,  will  give  results  sufficiently 
near  the  truth,  i.e.,  within  the  limit  of  the  errors  of  plotting.  Objects  very 
close  should  not  be  observed  on  account  of  the  parallax  of  the  instrument. 

The  Protracting  Sextant  should  have  supplementary  attachments  (such  as 
were  described  by  the  writer  before  the  Academy,  February  16th,  1874),  so 
that,  angles  between  one  hundred  and  forty  and  one  hundred  and  eighty 
degrees  may  be  measured  with  equal  facility  with  those  of  smaller  magnitude. 
Bot  these  larger  angles  cannot  be  plotted  in  the  usual  way,  for  they  are  too 
great  to  be  set  off  at  the  same  time  on  the  limbs  of  the  instrument  because  of 
the  jamming  of  the  movable  protractor  arms;  now,  under  this  contingency, 
if  we  have  no  tracing  paper,  and  don't  wish  to  sweep  the  circles  of  position, 
then  we  may  use  the  following  easy  and  accurate  method  of  plotting  by 
supplementary  angles,  viz. :  Suppose  A ,  B  and  C,  the  left,  middle  and  right 
hand  objecta  on  which  are  measured  two  angles,  too  large  to  be  set  off  on  the 
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limbs  of  the  protractor  at  the  same  time,  then  set  off  the  supplement  of  the 
left  hand  angle  on  the  right  hand  limb,  and  the  supplement  of  the  right  hand 
angle  on  the  left  hand  Umb;  cause  the  right  and  left  arms  of  the  instrument 
to  traverse  points  A  and  C,  respectively,  and  draw  a  line  along  the  middle 
arm,  then  shift  the  center  of  protractor  (taking  care  to  keep  the  points  A  and 
C  bisected  by  the  true  edges  of  right  and  left  arms) ,  and  draw  another  line 
along  middle  arm  and  the  intersection  /,  of  the  two  lines  thus  drawn,  will  be 
a  point  on  the  right  line  through  point  B,  and  the  required  place  of  observation ; 
draw  this  line  through  B  and  J,  and  with  the  center  of  the  instrument  on 
this  line,  cause  the  fiducial  edges  of  the  right  and  left  arms  to  traverse  A  and 
C  respectively;  dot  the  center,  and  this  is  the  place  of  observation. 

Another  method  of  plotting  a  position  by  supplementary  angles  is  to  set 
off  the  right  hand  angle  on  the  left  hand  limb,  and  the  sum  of  the  supplements 
of  the  observed  angles  on  the  right  hand  limb  of  the  protractor — cause  the 
left,  middle  and  right  arms  to  traverse  the  middle,  right  and  left  signals, 
respectively;  dot  the  center,  and  it  is  the  required  position. 

And  this  instrument  also  enables  the  hydrographer  and  topographer  to 
determine  and  plot  their  positions  by  the  two  point  problem  (in  a  manner 
equsl  in  accuracy  and  second  only  in  point  of  simplicity  to  that  by  the  three 
point  problem),  as  shown  by  the  writer  at  page  18,  Yol.  2  of  '^  The  Analyist." 
And,  in  fact,  with  one  piece  of  tracing  paper  and  the  Alidade,  the  topographer 
can  plot  his  position,  by  the  three  point  problem — and  with  two  pieces  of 
tracing  paper  and  the  Alidade,  he  can  plot  his  position  by  either  the  two  or 
four  point  problems  shown  by  the  writer  at  page  146,  Vol.  1,  of  '  'The  Analyist. " 

This  instrument  also  furnishes  the  ready  means  of  orienting  the  sounding  boat. 
If  out  in  a  bay,  lake  or  river,  or  along  near  the  sea  coast,  and  your  compass 
functions  badly,  and  you  have  while  angling  and  plotting,  or  for  some  other 
reason  lost  your  bearings,  and  hence  wish  to  catch  some  fixed  object  ahead 
or  astern  on  the  general  direction  of  the  line  you  wish  to  run — then  take  from 
the  sheet,  with  the  Protracting  Sextant,  the  angle  between  some  visible  signal 
and  the  general  direction  on  which  you  desire  to  continue  your  line  of  sound- 
ings, and  then  lifting  the  instrument  to  your  eye,  shift  it  until  you  bring  the 
image  of  this  signal  ipto  the  horizon  glass,  and  whatever  fixed  object  this 
image  then  covers  will  be  a  point  on  the  desired  course.  By  this  means,  the 
hydrographer,  even  if  out  on  a  large  expanse  of  water,  and  swept  about  by 
winds  and  currents,  with  his  compass  crazed  by  local  attraction  or  the  heaving 
of  the  waves,  may  **  orient  himself,"  and  thus  ply  the  helm  more  intelligently. 
And,  in  fact,  by  this  maneuver,  and  by  observing  (and  plotting  as  you  go> 
twice  or  thrice  as  many  angles  as  must  necessarily  be  recorded,  the  boat  can 
be  steered  without  the  aid  of  the  compass.  These  practical  hints  will  be 
found  to  come  most  opportunely  to  the  relief  of  the  distressed  hydrographer 
when  surveying  close  in  shore  along  much  of  the  Pacific  coast,  with  its  beaches 
of  ferruginous  sand,  or  along  the  iron  bound  shores  of  Lake  Champlain, 
where  the  magnetic  needle  often  becomes  worse  than  useless. 

In  nothing  will  the  skill  and  dexterity  of  the  hydrographer  be  more 
advantageously  displayed  than  in  deciding  at  once  upon  the  line  his  boat  is  to 
pursue,  and  with  the  glance  of  intuition  grasping  all  the  conceivable  combin- 
ations of  visible  points  that  will  determine  his  position.    But  in  practical 
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hydrography  no  less  necessary  than  this  skill  and  dexterity,  is  rapidity  of 
execntion  in  determining  positions;  and,  to  this  end,  with  two  observers,  the 
requisite  promptness  and  oneness  of  action  are  found  deplorably  deficient, 
and  that,  too,  at  moments  the  most  critical.  A  sunken  rock  or  reef  is  to  be 
determined,  and  on  it  a  soundiug  gotten.  The  rock  is  found,  the  '*  cast  "  is 
taken — the  word  **  stand  by  for  an  angle  "  is  given — and  at  length  comes  the 
response,  r-e-a-d-y;by  which  time  perhaps  a  tangent  screw  is  jammed  (hard 
up)  or  the  boat  has  drifted  from  over  the  rock,  and  thus  the  reward,  for  hours, 
or  it  may  be  for  days,  of  persistent  and  arduous  exertions  is  lost.  And  such 
mishaps  must  ever  continue  to  recur  where  two  observers  are  called  upon  to 
act  quickly  and  simultaneously  under  exciting  circumstances. 

But  if  in  the  boat  there  is  ordy  one  observer ^  with  a  Protracting  Sextant,  then 
we  may  confidently  expect  that  promptness  and  oneness  of  action,  in 
observing,  under  every  contingency,  which  are  so  essential  to  the  rapid  and 
successful  execution  of  a  hydrographic  survey. 

Although  we  do  not  presume  to  say  that  the  theory  of  this  iuBtrument  is 
so  obvious,  or  its  manipulations  so  simple,  that  "  the  simpleton,  though  he 
run  may  understand,"  or  that  the  smatterer  and  blind  routiner  (who  could 
not  look  a  quadrilateral  in  the  face  without  blushing)  may  manipulate  it  with 
ease  and  accuracy,  yet  we  do  not  assert  without  the  fear  of  a  contradiction, 
that  to  the  eye  of  the  ingenious  geometer,  its  theory  is  most  clear,  and  that 
in  the  hands  of  the  hydrographer,  who  is  a  master  of  his  profession,  this 
Protracting  Sextant  will  be  found  the  ready  and  efficient  means  of  determining 
and  plotting  (unassisted  and  alone)  his  position,  with  a  facility,  ease  and 
accuracy  not  now  attained  with  two  ordinary  sextants  and  one  ])rotractor  in 
the  hands  of  two  observers  and  one  plotter. 

The  Secretary  read  the  following  from  Professor  George 
Davidson: 

Transit  of  Venus. 

BT  OEOBOK  DAVIDSON. 

To  the  Calif omia  Academy  of  Sciences^  San  Francisco,  Col,: — ^The  instructions 
of  the  Commission  permit  me  to  give  general  results  of  our  work,  and  I  con- 
dense as  much  as  possible  for  presentation  to  the  Academy,  our  labors  of 
preparation  and  final  results. 

We  have  determined  the  difference  of  longitude  by  cable,  between  Nagasaki 
and  Vladivostok,  whence  it  will  be  carried  westward  to  St.  Petersburg  by  tel- 
egraph, and  in  connecting  the  Yenus  Station  with  the  Telegraph  Observatory 
we  have  determined  the  latitude  and  longitude  of  the  French  Yenus  Station 
and  two  other  points  on  the  bay. 

We  have  determined  the  latitude  bi  our  station  by  the  Talcatt  method;  ob- 
serving upon  twenty  pairs  of  stars  for  five  nights. 

We  have  observed  fourteen  occultations  of  stars  by  the  moon  for  longitude 
differences  with  Peking  and  other  stations.    This  was  work  which  we  had  to 
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discontiuue  on  accoant  of  the  smallness  of  the  party  and  the  continued  bard 
labor  to  be  done. 

Incidentally  we  have  determined  the  magnetic  declination,  magnetic  dip, 
and  horizontal  intensity. 

Of  course  all  our  work  looked  to  only  one  object — ^the  Transit  of  Yenus. 
And  in  order  to  be  properly  prepared  for  work  thereon,  I  had  erected  on  a 
hill,  900  feet  high,  three  miles  to  the  north  of  our  station,  nn  artificial  Yenns 
ander  four  different  phases.  First,  when  the  planet  was  about  four-fifths  or 
more  on  the  disc  of  the  sun;  this  was  for  practice  in  measuring  the  distance 
apart  of  the  cusps  by  means  of  the  double-image  micrometer  of  the  equatorial. 
Then  when  she  was  iO  seconds  on  the  disc.  This  was  to  study  her  appear- 
ance and  to  measure  with  the  micrometer  the  distance  of  the  limb  of  the 
planet  on  the  sun's  disc.  A  third  phase  was  when  Yenus  was  40  seconds 
wholly  within  the  sun's  limb.  This  was  for  measuring  the  distance  apart  of 
the  limbs  of  the  planet  and  of  the  sun.  Another  phase  was  to  study  her  ap- 
pearance when  only  10  seconds  on  the  sun's  disc;  and  this  was  one  of  the 
most  instructive  studies,  qs  convincing  one  that,  with  instruments  the  size  of 
our  equatorial,  that  is,  5-inch  objective,  it  is  next  to  impossible  to  observe  the 
contacrt  with  the  eye  alone,  until  she  has  entered  fully  five  seconds.  Another 
practice  was  to  measure  the  diameter  of  the  artificial  planet.  As  these  phases 
of  Yenus  were  drawn  to  appear  of  the  same  size  as  I  should  see  her,  the  prac- 
tice of  measuring  upon  them,  under  all  circumstances,  of  clear  and  cloudy 
weather,  steady  and  unsteady  atmosphere,  gave  me  confidence  in  what  I 
should  be  sure  to  see  in  a  week  or  more. 

Before  the  day  of  the  transit  we  were  ready  and  anxious  for  the  event;  the 
weather  was  gathering  for  the  worse  and  the  prospect  was  decidedly  bad.  On 
the  morning  of  the  9th,  at  4  a.  h.,  when  we  observed  star  transits,  the  sky 
was  as  clear  as  a  bell;  at  5  a.  m.  densely  clouded.  The  clouds  broke  partially 
at  about  half  past  8  a.  m.,  and  we  obtained  our  preparatory  photographs  and 
had  all  the  final  adjustments  made  by  9 :15,  when  the  clouds  thickened,  and 
the  prospects  were  dark  as  the  lower  stratum  of  clouds  touched  the  mountain 
top  four  miles  south  of  us  and  only  2,000  feet  high.  There  were  two  strata 
of  clouds — the  upper  one,  moving  very  slowly,  was  a  curtoiu  of  cirrus  and 
cirro-stratus;  the  lower  gathering  heavily  and  slowly  from  the 'southwest,  was 
cumulo-stratus.  Ten  minutes  before  the  first  contact  a  break  in  the  lower 
stratum  occurred,  and  near  the  first.  I  was  sure  of  it,  but  a  thicker  mass 
deadened  the  imnge  so  that  I  could  not  be  sure  of  the  contact;  and  when  the 
light  increased,  the  planet  was  certainly  ten  seconds  on  the  suu's  limb. 
Then  the  clouds  increased,  and  no  measures  for  cusps  could  bo  undertaken 
until  the  planet  was  half  way  on,  when  it  became  bright,  and  I  observed  the 
second  contact  as  well  as  such  an  event  can  be  noted  by  eye  alone.  There 
was  no  ligament  joining  the  limbs  of  Yenus  and  the  sun;  no  black  baud  or 
black  drop.  There  was  a  slight  unsteadiness  of  limbs,  such  as  we  see  in  our 
regular  groedetic  work,  but  no  hanging  together,  no  distortion  of  outline  of 
either.  The  separation  might  have  been  much  sharper,  but  the  result  could 
not  raise  a  doubt  of  more  than  two  seconds  in  my  mind. 

Then  I  commenced  measuring  with  the  double-image  micrometer  the  sep- 
aration of  the  limbs  until  Yenus  was  on  one  diameter;  then  made  measures 
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of  the  diameter  of  the  planet.  These  were  made  to  study  the  question  of 
in*adiation.  During  this  time  there  was  no  sign  of  an  atmosphere  or  haze 
around  the  planet.  In  these  different  measurements  about  150  micrometer 
readings  were  taken.  I  should  here  mention  that  Mr.  Tittmann,  the  first  as- 
sistant astronomer,  also  observed  the  second  contact  with  the  Hassler  3-inch 
equatorial  of  the  Coast  Survey,  and  noted  no  ligament  or  band. 

After  diameter  measures  came  thicker  clouds,  but  fortunately  at  noon  they 
broke  away,  and  with  the  Coast  Survey  meridian  instrument  No.  2,  I  was  en- 
abled to  observe  the  meridian  transit  of  the  sun's  first  limb  over  nine  threads, 
the  first  limb  of  Venus  over  eight  threads,  the  second  limb  of  Venus  over 
eight  threads,  and  the  second  limb  of  the  sun  over  six  threads.  Mr.  Titt- 
mann  with  another  transit  measured  the  difference  of  declination  of  the  up- 
per limb  of  the  sun  and  both  limbs  of  Venus  by  eighteen  micrometer  readings. 
These  meridian  observations  and  the  diameter  measures  were  not  contem- 
plated by  the  Commission. 

Then  the  weather  thickened  and  threatened  vain;  but  at  third  contact  broke 
away  slightly,  and  I  was  defeated  in  the  thirvl  contact.  Jual  a  few  seconds 
before,  I  had  the  line  of  separation  very  narrow  und  well  defined,  and  with- 
out ligament,  but  the  clouds  deadened  it,  and  even  without  colored  glass  it 
only  cleared  to  let  me  see  that  the  planet  had  broken  across  the  sun's  limb 
about  five  seconds;  thence  to  close,  dense  clouds. 

During  the  day  there  was  no  time  after  10  a.  m.  when  the  sun  shone  from 
a  blue  sky.  The  upper  stratum  of  clouds  acted  as  a  screen  to  the  sun's  heat- 
rays,  and  the  atmosphere  was  quite  steady.  Objects  at  a  distance  were  dark 
but  clearly  defined. 

Of  photographs  we  got  none  near  first  cotAfuxt--  onlv  began  to  receive  then 
when  the  planet  was  half  on.     After  that  we  obtained  about  sixi  y  ^ood  uues. 

Altogether,  with  the  second  contact,  the  micrometrio  measures,  the  merid- 
ian transits,  and  the  difference  of  declination,  and  the  photographs,  I  believe 
we  have  more  than  average  satisfactory  results.  We  did  our  best;  there 
was  no  hurry,  no  jar  or  clash  or  hindrance;  everything  worked  smoothly  and 
like  machinery,  as  by  our  practice  and  drill  we  had  anticipated. 

Our  observed  first  and  second  contacts  were  about  1  min.  45  seconds  after 
American  Almanac  data,  and  about  3  minutes  30  seconds  after  the  English. 
The  third  contact  was  near  the  time  of  the  American  data. 

Enough.  In  a  subsequent  letter  I  will  place  before  the  Academy  my  opin- 
ion of  methods  and  instruments  and  elevations  to  be  chosen  for  the  transit  of 
1882. 

Dr.  Gibbons  read  a  paper  on**Climatic  Changes  in  California.'' 

W.  N.  Locking! on  read  a  paper  on  "  Sponges." 
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The  following  papers  by  Dr.  J.  G.  Cooper  were  submitted: 
The  Origin  of  Califomian  Land-Shells. 

BY  J.   O.   OOOPEB,   M.   D. 

In  previons  articles  I  have  given  some  obsorvations  on  the  Distribation  and 
Variations  of  the  Californian  Banded  Land-shells,  which  naturally  lead  to  the 
consideration  of  their  probable  origin  or  past  history. 

In  the  "  Bulletin  of  the  Museum  of  Compnratiye  Zoology/'  (Cambridge, 
Mass.,  June,  1873,  p.  202),  Mr.  W.  G.  Binney  wiites,  "the  west  alone  is  left 
to  us  from  whence  to  trace  the  Pulmonale  Fauna  of  the  Pacific  region,  and 
there  the  secret  of  its  origin  lies  buried  under  the  Pacific  Ocean." 

Mr.  Binney  probably  alluded  to  the  supposed  existeuce  of  a  continent 
in  the  South  Pacific,  embracing  the  mountain  summits  now  forming  the 
archipelago  of  Oceania,  which  became  submerged,  as  Prof.  Dana  suggests, 
during  the  later  tertiary  period,  while  most  of  California  was  emerging  from 
the  ocean. 

But  even  if  this  were  proved  to  have  happened,  the  great  distance  of  the 
nearest  islands  (the  Hawaiian)  from  us,  and  the  great  depth  of  the  ocean 
between,  as  well  as  north  of  them,  besides  the  total  dissimilarity  of  their 
living  land-shells  from  ours,  forbids  any  supposition  of  a  former  land  connec- 
tion by  which  such  animals  conld  travel  directly  from  one  country  to  the  other. 
A  ((^ucti  at;  a  gioue  shows  that  the  islands,  besides  being  tropical  and  wholly 
south  of  lat.  230,  are  as  far  from  us  as  the  Aleutian  Islands,  the  Arctic  Ocean, 
or  Florida,  and  I  propose  to  show  that  whatever  migration  to  California  has 
occurred,  came  from  the  direction  of  the  regions  named  last. 

No  confirmation  is  given  to  a  derivation  from  the  west,  by  the  more  probable 
former  existence  of  an  *' Atlantis"  connecting  the  two  continents  across  the 
Atlantic,  the  few  island  remnants  of  which  really  contain  several  species  of 
land-shells  common  to  one  or  both  sides. 

The  great  similarity  of  our  banded  groups  to  those  of  Europe  has  always 
been  an  argument  for  supposing  them  to  have  had  a  common  origin.  The 
same  similarity  is  found  in  many  others  of  our  animals  as  well  as  plants,  and 
is  plainly  connected  with  the  well-known  similarity  of  climates  in  the  two 
countries.  But  as  the  known  laws  of  nature  do  not  permit  us  to  consider 
climate  as  the  cause  of  specific  resemblances,  we  must  look  for  some  other 
way  of  accounting  for  them  in  this  case. 

The  fact  that  very  similar  species  exist  in  Japan  and  the  Amoor  Valley, 
Siberia,  contradicts,  indeed,  the  theory  of  climatic  causes,  since  we  know  that 
the  climate  of  those  regions  is  very  similar  to  that  of  our  Atlantic  Statest 
where  no  similar  species  exist.  At  the  same  time,  their  existence  there  sug* 
gests  the  probable  central  point  from  which  all  originated. 

Going  back  in  geological  history  to  the  supposed  beginning  of  all  living 
species,  few,  if  any,  of  the  terrestrial,  can  be  traced  farther  back  than  the 
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^k>c6ne  Tertiary,  and  most  of  them  mnch  less  far.  But  some  included  in  the 
comprehensiye  genus  "Helix/' are  found  fossil  in  the  Eocene  of  Nebraska, 
etc.,  sufficiently  like  living  American  forms  to  be  considered  the  "Darwinian" 
ancestors  of  perhaps  the  whole  of  them!  Or  we  may  go  back  only  to  the 
Miocene  epoch,  when  trees  scarcely  distinguishable  from  the  Califomian 
Bedwood  and  LUwcedrus  flourished  in  Greenland  and  Spitzbergen,  between 
lat.  70^  and  78-.  What  is  more  natural  than  to  suppose  that  land-shells  also, 
like  those  now  living  among  our  redwoods  and  cedars,  existed  in  the  shade  of 
those  trees?  I  have  no  doubt  that  such  will  yet  be  found  fossil  in  the  lignite 
beds  of  the  Arctic  Zone. 

It  is  easy  then  to  see,  that  having  their  central  position  (if  not  their  origin)  in 
points  so  near  the  present  North  Pole,  the  subsequent  gradual  cooling  of  those 
regions,  which  is  supposed  to  have  driven  the  living  species  of  Bedwoods 
southward  to  California  and  Japan,  as  well  as  other  trees  into  Europe,  would, 
if  a  slow  change  of  climate,  also  drive  southward  the  land-mollusca  "at  a 
snail's  pace "  into  the  same  regions,  where  we  now  find  their  descendants 
occupying  countries,  which  are  about  equidistant  in  longitude,  around  the 
northern  hemisphere,  in  lats.  4(P-50^. 

We  have  strong  confirmation  of  this  theory,  in  the  well-known  distribution 
of  circumpolar  species  of  land-shells  southward,  on  both  continents,  along 
meridians  of  similar  temperature,  and  along  mountain  ranges  (especially  those 
running  southward,  as  in  America),  and  which  are  supposed  to  have  thus 
migrated  south  during  the  "  Glacial  Epoch." 

Besides  these  two  groups,  the  "circumpolar"  and  the  "representative" 
species,  we  also  have  on  the  west  slope  a  very  few  of  the  Eastern  American 
types.  I  do  not,  however,  consider  these  as  evidence  of  a  migration  vtesiward, 
but  would  explain  their  occurrence  as  proving  a  former  existence  of  ancestors 
common  to  both,  in  the  middle  regions  of  Oregon  and  Nebraska,  where  are 
found  BO  many  tertiary  remains  of  animals  that  once  inhabited  both  regions, 
before  the  Bocky  Mountains  became  a  barrier  to  migration,  or  caused  different 
climates  on  the  two  slopes. 

The  few  fossil  land-shells  yet  found  in  California  are  not  sufficiently  abundant 
or  ancient  to  furnish  data  for  their  geological  history.  The  fresh  water  forms, 
however,  which  I  hope  at  some  future  time  to  describe  and  illustrate,  indicate 
a  very  different  and  more  tropical  group  in  the  Pliocene  and  Miocene  strata. 

The  occurrence  of  Pupa  and  Corudus  in  the  carboniferous  strata  of  Nova 
Scotia,  shows  that  land-shells  existed  long  before  the  Eocene  period. 

The  great  northern  glacial  drift,  and  local  glaciers  farther  south,  have  so 
generally  destroyed  the  softer  tertiary  deposits  that  it  must  be  long  before  the 
routes  of  migration  can  be  traced  from  Greenland  southward,  but  as  tertiary 
land  plants  are  found  there  fossil,  some  similar  deposits  must  have  escaped 
elsewhere  in  the  intermediate  regions.  Species  much  like  the  living  ones 
of  California  may  be  expected  to  occur  in  the  Pliocene  of  British  Columbia. 
There  can  be  no  doubt  that  the  local  migration  has  been  westward  along 
this  coast,  from  the  facts  before  stated  as  to  the  occurrence  of  species  in  the 
coast  ranges  and  islands,  which  are  unquestionably  not  older  than  Pliocene  in 
age,  while  their  allies  in  the  Sierra  Nevada  may  have  existed  there  since  the 
Eocene,  but  at  a  greater  elevation  than  they  are  now  found.    As  they  move 
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westward,  we  also  find  the  few  older  forms  developing  into  many  '^specialized'* 
varieties. 

Groing  sonth  of  California  we  find  further  confirmation  of  the  theory  of 
southward  migration  in  Mexico,  where  species  closely  resembling  the  Pomatia 
of  Europe  occar  on  the  higher  mountains,  which,  nnless  special  creations, 
CO  aid  only  have  reached  the  two  regions  by  a  process  like  that  I  have  described. 
The  genera  Btdimtts,  Glandina  and  ClausUia  may  also  have  traversed  a  similar 
ronte,  though  their  absence  in  the  tertiary  strata  of  the  Eastern  States  seems 
to  be  evidence  to  the  contrary.  They  may,  however,  be  found  in  the  tertiary 
of  the  Great  Basin,  which  is  known  to  contain  fossils  of  some  other  genera 
now  found  only  south  of  the  United  States  fBerendtia  and  Hohspira),  Indica- 
tions, however,  are  known,  which  point  to  a  connection  of  tropical  regions 
by  land  in  tertiary  times,  independent  of  a  polar  route.  The  supposed 
"Atlantis  "  connecting  South  America  with  Africa  would  also  have  connected 
it  eastwardly  with  Asia  and  Oceania. 

The  humble  and  despised  snails  thus  become  among  the  most  important 
evidences  of  geological  changes  and  conditions  of  the  land,  climate,  etc.,  in 
the  past  history  of  the  globe.  Being  terrestrial  and  easily  fossilized  when  of 
moderate  thickness,  they  furnish  evidence  not  supplied  by  any  other  class  of 
fossils,  while  their  persistency  of  types  is  shown  by  the  close  resemblance 
of  the  carboniferous  species  to  modern  tropical  forms.  One  species  at  least, 
which  still  lives  in  the  Eastern  States,  is  found  only  fossil  in  England  (in 
Pliocene  or  later  strata)  like  the  trees  found  under  similar  conditions,  and 
careful  examination  of  fossil  forms  on  both  continents  will  no  doubt  show 
other  curious  coincidences. 

It  may  be  mentioned  also  that  genera  of  abundant  occurrence  in  the  Eastern 
States  have  a  few  representatives  in  Europe  and  Asia,  as  they  have  on  thi^ 
Coast. 

Every  fact  like  this  tends  to  prove  that  their  former  migrations  have  not 
been  to  the  east  or  west,  but  from  a  common  northern  centre  toward  the  south. 

On  Shells  of  the  West  Slope  of  North  America. 

No.  III.* 

BT  J.    O.   COOPBB,    M.  D. 

Genus  Hsux  Linn.  A  very  thorough  investigation  of  the  subject  with  the 
aid  of  all  the  light  afforded  by  the  works  of  Pfeiffer,  etc.,  has  brought  me  to 
the  conclusion  that  the  lAnnean  type  of  Helix  must  be  a  form  very  different 
from  Pomatia,  and  probably  including  the  Californian  banded  forms.  After 
excluding  Planorbis,  a  prior  genus,  Pythian  aud  perhaps  others,  not  agreeing 
with  the  diagnosis,  the  first  Linnean  helicoid  land-shell  is  H.  lapi'Ma.  Al- 
though this  does  not  agree  well  with  the  diagnosis  in  form,  it  has  been  shown 
by  Morch  to  be  of  the  same  genus,  as  to  the  soft  parts,  lingual  teeth,  etc.,  as 
H.  at^ustorumt  and  probably  H.  Hitpana,  which  are  typical  in  form,  and  were 

•See  Vol.  Ill,  pp.  02,  259,  294,  331,  IV,  92, 160,  171,  V,  121, 172,  and  Amer.  Jour.  Conch. 
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placed  by  LinnsBus  in  about  the  middle  of  the  series,  H.  lapicida  representing 
indeed  their  carinated  condition.  Furthermore,  Pfeiffer  only  quotes  Edition 
XII,  for  **i£r.  Pomatia"  while  the  genus  Helix  was  founded  in  the  Systema 
Naturae,  Ed.  X. 

Other  species  have  been  subsequently  adopted  by  authors  as  the  type, 
but  the  laws  of  nomenclature  seem  to  require  that  the  first-named,  or  most 
typical  and  well-known  species  of  the  author,  should  be  considered  his  generic 
type.  H.  lapicida  occurs  in  Sweden,  but  none  of  tho6e  adopted  by  southern 
authors  do  so.  Each  of  the  latter  seems  to  have  taken  a  form  used  as  food 
or  medicinally,  but  less  known  to  Linnsus.  Until  Hanley  identified  the 
Linnean  types  of  species,  two  of  them  were  even  supposed  to  have  been 
unknown  to  him !    We  may  therefore  give : 

1.  H.  lapicida  (or  H,  arbuttorum)  as  type  of  Linn. 

2.  H.  griseali.  (=**asper8a  Miill."  Hardey)  as  type  of  Bisso. 

3.  H.  Pomatia  L.  (Syst.  Nat.  Ed.  XII)  as  type  of  Fitzinger. 

4.  H.  lucorumJj.  (="2acteaMull.''   J?an%)  as  type  of  Swainson. 
Thus  it  becomes  necessary  to  consider  H.  lapicida  the  Linnean  type,  and 

Arionta  arbiistorum  as  subgeneric,  though  Morch  has  placed  them  in  the  contrary 
positions*.  As  to  H.  Hispana  there  seems  to  be  some  doubt,  as  it  was  not 
recognized  by  Hanley  among  the  types,  and  the  description  is  not  full  enough. 
If,  however,  it  is  the  H.  umbUicaris  Brum.,  it  is  the  type  of  CampyUm  Beck, 
which  probably  includes  part  of  the  Oalifomian  Species,  formerly  placed  by 
me  in  lAfSinoe  (Aglaia  part,  auct.).  It  comes  nearly  between '*H.  fidelis" 
and  "  H.  Dupetithouarsi."  (7.  setipila  Ziegl.  is  placed  next  to  H.  Mormonum 
by  Pfeiffer,  and  retains  its  bristles  permanently,  like  var.  HUlebrandi.  Besides 
the  1-banded  or  fillet-banded  series  like  ours,  there  is  another  in  Europe  with 
3  or  4  bands,  which  seems  a  passage  to  the  $  PentaUmicB  to  which  Pomatia^ 
etc.,  belong.  Compare  also  **  H.  peUomphcdia  "  Pf.  and  H,  Simodce  Jay,  of 
Japan,  H.  Middendorfii  Gerst.  Amoor  B.,  ff.  jaspidea  Pf.  and  H,  Patasensis 
Pf.,  Andes,  Peru.  Species  are  included  in  Campylcea  that  are  subangled, 
(e.  g.  C.  Banatica  Partsch,  and  cinguUUa  Ziegl.)  thus  approaching  lapicida, 
which  is  said  by  Morch  sometimes  to  "have  four  bands  like  its  allies,"  but 
he  may  confound  two  species  in  this  case.  One,  C.  BaspaiUi  Payr.  is 
imperforate." 


■*!  am  Indebted  to  Dr.  Newcomb  for  the  use  of  numerous  Oonchologicftl  books. 

The  shell  figured  by  Chenu  (Manuel.  I,  p.  461)  as  "Jfacrocyclit  (VaUomia)  puUhdla  MQU.," 
is  a  species  of  CampyUBa  much  like  Bitpana  {umbUicaris)  or  cornea.  The  error  probably 
arose  from  the  confusion  by  some  authors  of  Comeola  (type  pukheUa)  with  Campylaea 
(cornea). 

**Htiixpereffrina  (Bosc)" quoted  by  Bland  k  Binney  (Pulmonata  Geophila,  186),  ftom  "the 
islands  on  the  west  coast  of  America,"  is  probably  Gmelln's  species  of  same  name,  which 
Pfeiffer  has  shown  to  be  probably  the  same  as  the  **H.  octona "  Ohemn.  (not  of  Lam.) . 
Stenoffyra  octona  of  B.  k  B.  p.  232,  quoted  by  Pfeiffer  as  from  West  Indies,  Guatemala, 
West  Columbia,  Pacific  Is.  (Opara,  etc.)  Chemnitz  no  doubt  mistook  it  for  the  Linnean 
H.  octona,  and  Gmelin  rectified  this  by  calling  it  pereffrina,  which  name  probably  belongs  to 
the  West  Indian  shell,  not  in  Mex.  or  Cal.  In  Pfeiffer's  synonymy  is  also  AduU,  Panamentis 
Muhlf .  Mss.,  not  Bulimus  PanamentiM  Brod.,  but  Dr.  Newcomb  tells  me  the  Panama  animal 
differs  f^om  the  West  Indian,  and  also  oonaidefs  those  of  the  Pacific  Islands  distinct. 
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The  name  Ljfsinoe  proTes  also  inapplioable  to  our  species,  being  only  a  snb- 
stitnte  for  Aglaia,  of  which  the  type,  H,  Audouinii,  is  quite  different.  The 
Mexican  species,  Ghiesbreghti,  adopted  as  typical,  has  been  made  a  type  of  the 
new  subgenus  Odontura^  Crosse  &  Fischer. 

On  the  whole,  the  most  scientific  plan  seems  to  be  to  consider  the  West 
Coast  banded  forms  as  belonging  to  subgenera  of  Helix,  and  to  include  them 
under  that  name.  There  are  about  ten  species  on  this  slope,  howeyer,  which 
seem  to  differ  enough  in  the  shells  alone  to  be  separated  genericaUy,  beades 
Patula,  Macroq^dis,  RyaUna,  etc.,  which  differ  both  in  sheU  and  soft  parts. 

Subgenus  ABIONTA. 

H ,  ramentosa  Old.  »  r^UcukUa  Pf .  Dr.  Newcomb  informs  me  that  the 
types  sent  by  him  to  both  these  authors  were  from  Mission  Peak,  25  m.  S.  E.  of 
Oakland,  Cal.  The  former  name  has  several  months'  precedence  in  description, 
the  latter  being  merely  a  variety  of  it,  and  both  are  probably  varieties  of 
Califarniensis,  with  which  they  are  connected  by  the  subglobular  form  figured 
as  H.  Bridgem  by  Binney  &  Bland  (Pulm.  Geoph.  169,  f.  294).  A  very  smaU 
Oakland  specimen  is  0.85  by  0.60  inch.  Another  exactly  resembles  the 
Monterey  var.  in  form  {vincta). 

Among  the  collections  of  the  Geol.  Survey  of  Cal.  in  1860,  were  some 
Helices,  encrusted  with  lime  from  a  tufa-spring,  nearly  %  inch  thick,  and 
supposed  to  be  fossils.  I  softened  the  crust  in  dilute  acid,  and  scaled  it  off 
from  a  perfect  specimen  of  this  species,  retaining  epidermis,  band,  etc., 
others  being  more  or  less  bleached.  The  locality  was  **  Sergeant's  Ranch," 
about  25  m.  N.  E.  of  Monterey  (where  it  is  replaced  by  the  vars.  vincta  and 
nemorioaqd). 

The  form  of  H,  arhustorum  from  Switzerland,  called  H.  BepelUm  Gharp., 
seems  to  represent  this  var.  in  Europe. 

Compare  '*  Jff.  lutaoea**  Pf.  Nov.  Conch.  I.  120,  pi.  34  f.  1  (bandless  ▼ar.?). 

H.  arrosa  var.  Holderiana,  Specimens  found  on  the  east  side  of  San 
Francisco  Bay,  along  the  first  range  of  hills  opposite  the  Golden  Gate,  for  15 
miles  N.  and  S.,  have  the  color  and  seven  whorls  of  typical  arrosa,  but  in 
form  and  sculpture  approach  ramentosa,  being  examples  of  the  law  of  inferior 
development  in  a  warmer  climate,  retaining  characters  of  the  young  of  the 
type.  They  measure  1.05  to  1.28  by  0.60  to  0.75  inch.  The  first  specimen, 
found  several  years  since  by  Mr.  W.  W.  Holder,  was  considered  a  variety  of 
exaraia,  being  imperfect  and  faded.  Br.  Newcomb  identifies  it  as  his  *' var. 
of  ramentosa  with  seven  whorls,"  mentioned  in  Amer.  Jour.  Conch.,  but  I 
cannot  yet  see  cause  for  uniting  arrosa  with  that  series.  I  am,  however,  less 
certain  about  exaraia  and  arrosa  being  distinct,  having  found  specimens  exactly 
intermediate  in  the  Coast  Kange  25  m.  S.  of  San  Francisco.  They  do  not, 
however,  appear  to  mix  at  Santa  Cruz,  where  both  occur,  with  varieties  of 
Califomiensis.  The  animal  of  exaraia  differs  also  in  being  reddish,  not 
smoky-gray,  more  slender,  with  longer  tentacles,  foot  narrower,  more  pointed 
behind. 

-H".  arrosa  var.  Stiversiaim,  A  specimen  obtained  from  Dr.  Stivers,  col- 
lected in  Marin  or  Sonoma  Co.,  has  but  6^  whorls,  and  dimensions  agreeing 
with  Lea's  figure  of  *  *  Nickliniana,  *  *  viz. :  1.05  by  0.70.  It  has,  however,  numerous 
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impressed  grooves  on  the  body  whorl,  parallel  to  the  suture,  as  in  Townsejidiana, 
fiddis,  etc.  Others  from  Point  Beyes,  Marin  Co.,  are  similar,  with  only 
6  whorls.  This  is  possibly  Lea's  original  ^^Nicklinianay*  which  was  *'  longi- 
tudinally strite,"  but  the  striae  are  not  mentioned  by  later  describers,  and  the 
**6  whorls,  whitish,  mottled,  paler  beneath,  size  90  by  70,  locality  San  Diego," 
of  lica,  cannot  be  made  to  apply  to  it. 

Mr.  Carlton  received  specimens  from  Sonoma  Co.  (Healdsburg?)  with  the 
same  revolving  grooves,  but  more  like  var.  Holdervarw,, 

The  animal  of  arrosa  is  smoky-gray,  about  twice  as  long  as  the  vridth  of 
shell,  coarsely  granulated,  the  tips  of  granulations  paler;  eye-pedicles  %  of 
total  length.  Foot  very  broadly  expanded,  nearly  three  times  the  width  of 
body,  its  margins  flattened  above. 

One  from  east  of  San  Leandro  is  a  typical  small  arrosa. 

H.  tudiculata  Binn.  This  species  approaches  the  coast  farther  north 
than  before  reported,  being  found  in  considerable  numbers  in  the  bottom  land 
of  Santa  Clara  Biver,  six  miles  east  of  San  Buenaventura,  where  it  lives  in 
oolonies  near  a  colony  of  JET.  Tyashii,  but  without  any  intermingling  of  the 
two  species.  I  found  one  which  had  been  injured  when  half-grown,  and  after- 
wards formed  another  whorl  without  a  band,  showing  that  this  variety  is  the 
result  of  disease. 

They  grow  only  half  their  greatest  size  there,  it  beitig  rather  too  dry  a 
climate,  but  the  first  locality  south  of  Monterey  in  which  a  valley  runs  direct 
to  the  ocean  from  the  Sierra  Nevada,  where  they  are  more  perfect.  Two 
species  of  Sticcinea  seem  to  have  followed  the  same  outlet  to  near  the  coast. 
(See  notes  hereafter.) 

These  shells  come  very  near  "  Nickliniana'*  Lea.  A  tracing  of  his  figure 
laid  over  Binney  &  Bland's  fig.  287  (var.  **cypreophila"),  agrees  almost 
exactly,  but  Lea's  description  appears  mixed  with  a  var.  of  Califomiensis 
{AndoiKeUeUii?), 

H,  Kellettii  Fbs.  and  vars.  In  the  descriptions  of  vars.  Tryoni  and 
crebristriata  (Proc.  Cal.  Acad.  Ill,  116),  forms  are  mentioned  as  sometimes 
larger,  angled,  or  with  lips  enormously  thickened  and  connected  by  a  thick 
callous  deposit  on  the  parietal  wall.  I  found  these  on  the  islands  to  which 
the  two  varieties  mentioned  are  now  confined,  the  fossils  of  the  two  being 
undistingaishable,  except  that  those  of  var.  crebristriata  have  the  tubercle  of 
var.  Tryoni  even  more  developed  than  in  the  living  form  of  the  latter  (which 
does  not  now  exist  on  the  same  island),  while  those  of  var.  Tryoni  have  the 
de^p  strisB  of  crebristriata  well  developed. 

These  were  among  the  proofs  on  which  I  considered  **  H,  Tryoni  "  a  var. 
of  Kellettii  in  a  former  article. 

In  the  Joum.  de  Conchyl.  for  1861,  PL  YIII,  f.  12-16,  are  represented 
fossils  from  Algeria  bearing  similar  relations  to  species  now  living  there. 
Crosse  also  notices  their  similarity  to  the  living  JET.  dentiens  of  the  West  Indies 
(belonging  to  the  subgenus  DenteUaria,  apparently  not  very  different  in  animal 
from  Helix  ^  ArUmta).  This,  together  with  other  Algerian  species,  both  recent 

Pboo.  Oal.  Acad.  Sox.,  Vol.  VI.— 2. 
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and  fossil,  closely  resembling  West  Indian  forms,  as  well  as  some  of  the 
Canary  and  Azores  Islands,  he  considers  good  evidence  of  the  exist- 
ence of  the  connecting  land  ''Atlantis"  within  tertiary  periods  at  least. 
The  cironm-tropical  existence  of  this  northern  group  is,  however,  to  be  ex- 
plained in  another  way  by  a  southward  migration,  as  I  have  more  fully  shown 
in  another  paper.  The  repetition  of  forms  with  very  thick  lips,  in  different 
longitudes,  on  islands  between  latitudes  35°  and  30°,  is  rather  the  conse- 
quence of  the  excessive  development  of  shell  in  mild  foggy  climates,  on 
islands,  especially,  where  lime  abounds.  The  animals  may  difi'er  very  much, 
as  shown  by  those  with  similar  shells,  from  New  Caledonia  described  by 
Crosse  &  Fischer.  The  Algerian  fossils  no  doubt  lived  when  the  Sahara  was 
an  inland  sea,  and  Algeria  a  group  of  islands,  the  later  rise  being  possibiy  at 
the  time  ''Atlantis  "  sunk. 

Our  fossil  island  varieties  also  show  the  effects  of  a  former  moister  and 
warmer  climate,  perhaps  pliocene. 

As  might  be  expected,  the  Algerian  shells  belong  to  a  different  subgenus, 
forming  a  gradual  series  from  the  toothless  Tachea  lacteal  Mull.  {^**=luccnan 
X.,"  Hani.)  to  one  and  four-toothed  DerUellatian  forms,  and  some  of^  the  fos- 
sils retain  the  characteristic  five  bands  of  the  ^  PeTUatcenice. 

Our  island  Helices  also  connect  with  the  Lower  Califomian  many-banded 
areoUUa,  etc.,  which  much  resemble  Uuiea,  etc.,  but  according  to  Morch, 
Tachea  is  a  subgenus  of  the  carinated  genus  Iberus  (type  OuaUeriana  L. ) 

As  partial  evidence  of  the  greater  antiquity  of  our  fossil  forms,  we  may  note 
that  numerous  eastern  species  found  fossil  in  the  Mississippi  valley  Quater- 
nary strata,  do  not  differ  from  those  now  inhabiting  the  surrounding  regiozis. 
In  that  case,  therefore,  there  may  have  been  no  great  change  of  climate. 

The  angled  form  of  Kellettii,  found  fossil,  is  the  link  connecting  our  "Ar- 
ionta-form"  species  with  the  "  Chilotrema-form "  lapicida,  and  with  the 
angled  forms  of  the  next  group. 

Subgenus  CAMPYL^LA..  (?) 

H.  Mormonum'Pt.  In  their  splendid  work  on  the  Land  Molluaoa  of 
Mexico,  and  also  in  the  Joum.  de  Conchyl.  XXI,  1873,  263,  Messrs.  Crosse  & 
Fischer  give  as  a  locality,  "  Sonora,  Mex.,  Dr.  Frick."  This  is  undoubtedly 
a  mistake  arising  from  specimens  collected  by  him  at  Sonora,  Tuolumne 
County,  Cal.,  where  he  informed  me  himself  that  he  found  it  common,  as 
well  as  at  Columbia,  near  the  same  place,  localities  noted  for  the  marble  and 
lime  mentioned  by  me  in  other  articles.  Lest  other  foreign  authors  may 
suppose  this  shell  to  be  from  Utah,  I  may  state  that  the  original  locality, 
"  Mormon  Island,"  is  a  rocky  islet  in  the  American  River,  Cal.,  70  m.  N.  N. 
W.  of  the  town  of  Sonora,  and  on  the  same  Limestone  belt.* 

The  animal  of  H.  Mormonum,  (Pioneer  Cave,  El  Dorado  Co.,  J.  G.  C),  >« 
long  and  slender,  semi-cylindrical,  foot  not  projecting  much  behind,  flattened, 

*In  the  same  works  the  authors  repeat  the  error  of  locality  for  H,  Pandmm,  viz:  **  Saata 
Barbara,  Cal.,"  though  it  has  been  several  times  exposed.  They  also  redesoribe  NataafM- 
tcAa,  aid.,  as  "iV^.  Jforlett,  Orosse,  Habitat  UDknown."    J.  de  C.  1868. 168.  PI.  VI,  f.  8. 
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wedge-shaped.  Color  dark  brown,  tentacles  darker.  Surface  thickly  studded 
with  paler  tubercles  very  regularly  arranged  in  front,  less  so  behind  the  shell. 
A  deep  furrow  at  upper  edge  of  foot,  which  spreads  to  twice  the  width  of 
the  body,  forming  a  sharp  edge  all  around.  Head  obtusely  rounded,  tentacles 
long  and  slender. 

It  resembles  that  of  H,  Traskii  most  nearly,  differing  much  from  the  others 
nearest  allied  in  their  shells. 

A  remarkably  flat  variety  of  H,  fidelis,  found  by  Mr.  Harford  at  Dalles, 
Oregon,  is  so  much  Uke  forms  of  this  species  as  to  suggest  that  they  are  of  a 
common  origin.  If  the  animal  proves  to  be  intermediate  in  colors,  it  will 
show  that  they  are  only  varieties  of  one  species,  but  so  far  as  known,  the 
animals  are  more  distinct  than  usual  in  shells  no  nearly  allied. 

H.  Traskii  Newc.  Specimens  from  near  San  Buenaventura,  where  it 
abounds  in  moist  bottom  lands,  have  the  young  shell  bristly  up  to  the  growth 
of  four  whorls,  but  the  adult  shows  no  trace  of  this.  The  animal  has  the 
form  of  that  of  var.  Diabloensis(figxiTed  in  Proc.  Phil.  Acad.  1872),  but  differs  . 
in  paler  purplish  (not  slaty)  tint,  and  tubercles  tipped  with  white,  probably 
only  a  more  southern  variation.  The  young  shell  is  also  distinctly  subangled, 
though  not  always  to  the  same  degree,  some  being  far  flatter  above  than  others. 
Out  of  over  fifty  adult  shells,  one  measures  1.30  by  0.60  inch,  looking  like  a 
pale  H.  fideliSf  with  but  ^%  whorls.  I  found  them  to  be  in  the  habit  of 
ohmbing  small  willow  trees  in  a  swamp  up  to  a  height  of  12  feet. 

Dr.  Yates  has  found  var.  Diabloerisis  in  Colusa  Co.,  100  miles  north  of  Mt. 
Diablo,  near  Cache  Creek,  the  outlet  of  Clear  Lake,  inhabiting  only  the 
eastern  ridges  of  the  coast  ranges  as  farther  south.  Also  near  Calistoga,  Napa 
County.  The  supposed  hybrid  mentioned  by  me  in  these  Proceedings,  III, 
331,  is  the  type  of  this  form. 

H.  fidelis  var.  infumata  Gld.  In  a  former  article,  I  have  stated  that 
specimens  from  Humboldt  Bay  are  intermediate  between  the  northeln  and 
southern  shells;  also  suggesting  that  the  latter  mf^ht  sometimes  show  the 
normal  bands  of  the  group.  I  have  verified  this  suggestion  by  finding  a 
young  faded  specimen  two  miles  east  of  Oakland,  in  which  the  darker  band 
is  quite  distinct  just  above  the  angle,  on  several  upper  whorls,  the  light 
marginal  "fillets  "  also  showing  above  and  below  it.  This  specimen  is  also 
roughly  ribbed  and  clouded  above,  exactly  as  in  H,  lapicida  for  which  it  might 
be  taken  if  found  in  Europe. 

It  will  be  observed  from  the  description  of  the  colors  of  the  animal  here 
given,  that  they  resemble  those  of  fidelis.  All  the  species  analogous  to 
**  Campylcea**  differ  much  more  in  animals,  as  well  as  in  shells,  than  the 
**  Arianta  "  group.  This  is  connected  with  their  extensive  range  in  latitude, 
while  the  latter  are  limited  to  more  constricted  circles,  as  shown  in  the  article 
on  the  **  Law  of  Variation." 

,The  animal  is  black,  with  brick-red  tubercles,  conspicuous  even  to  the  end 
of  the  tentacles,  the  furrows  of  the  back  not  quite  symmetrical,  except  one 
on  each  side  of  the  median  dorsal  line.  Mantle  edge  smoky  gray.  Length 
twice  the  diameter  of  shell;  height  of  body  half  the  breadth  of  foot.  Form 
and  tentacles  more  slender  than  in  the  polished  species;  tail  sharper.    The 
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slender  elongated  form  is  always  connected  with  many  whorled  species,  having 
a  rather  narrow  aperture  in  the  shell. 

Specimens  from  Alameda  Canon,  about  lat.  37^  3(K,  its  most  southern  known 
range,^  have  the  scaly  epidermis  as  much  developed  below  as  above.  As  in 
bristly  species  this  roughening  seems  to  aid  in  concealing  the  shell  by  retaining 
a  coating  of  mud.  ^ 

Mr.  G.  W.  Dunn  has  found  many  of  this  species  on  the  branches  of  Buckeye 
trees  {.^cvius)  near  Baulines  Bay,  showing  another  resemblance  to  its  ally 
H.fiddis. 

Dr.  Yates  has  found  it  near  Calistoga,  Napa  Co. 

I  have  also  found  banded  young  of  all  ages  under  the  loose  baric,  up  to 
20  feet  above  the  root  of  a  dead  tree,  at  Haywards. 

Glyptostoma  Ne  wherry  ana  "W.  G.  Binn.  In  the  Amer.  Jour,  of 
Conch,  y,  190,  Bland  &  Binney  call  this  a  **  true  Helix/*' but  from  their  de- 
scription of  jaw  and  teeth  merely  prove  that  it  is  neither  a  Macrocydis  nor  a 
ZMiUes.  Since  then  they  have  made  it  the  type  of  a  subgenus  Olyptostoma, 
from  the  grooves  in  aperture.  According  to  the  Agassizian  rule,  the  external 
form  of  the  shell  is  enough  to  separate  it  from  the  same  sub-family  with  any 
type  of  Helix,    The  animal  differs  materially  also  as  follows: 

Length  1^  times  the  width  of  shell,  spiracle  just  above  middle  of  its  back 
when  creeping,  only  %  inch  from  angle  of  apeiture.  Granulations  very  long 
and  coarse,  reticulately  furrowed  between,  and  one  straight  furrow  running 
obliquely  down  from  spiracle  toward  mouth  on  right  side  of  body,  about  five 
furrows  above,  and  five  below  it.  A  distinct  furrow  around  flattened  margin 
of  foot,  with  branches  connecting  it  with  another  close  to  edge.  Tail  flattened 
and  obtusely  wedge-shaped  without  mucous  gland.  Eye-pedicles  nearly  one- 
third  of  length  of  body,  and  like  lower  tentacles,  finely  granulated.  Foot 
narrower  than  height  of  body.  Color  smoky  gray,  foot  paler  beneath,  edge 
of  mantle  yellowish. 

The  form  of  the  animal  is  indeed  almost  the  same  as  in  our  species  ol 
Macrocydis  (and  this  of  course  is  connected  with  the  similar  form  of  the 
shell),  but  the  external  characters  otherwise  differ  as  well  as  the  jaw  and 
teeth. 

Gtenus  Mesodon  Baf.  Bafinesque's  '*  General  Account,  etc./*  1818, 
mentions  as  found  in  Kentucky,  of  "Helix  four  species,"  while  his  descrip- 
tions of  Mesomphix,  etc.,  distinctly  state  that  he  considered  the  typical 
Hdix  imperforate,  no  doubt  adopting  the  type  of  his  friend  Bisso  (and 
of  Leach?),  viz.:  aspersa  (=*'grisea  L.**  teste  Hard.)  Taking  W.  G. 
Binney 's  list  of  species  of  the  "Interior  region,"  it  is  easy  to  identify  the 
four  nearest  to  that  type,  viz. :  alboldbriSy  muUUineataf  Pennsylrxtmca,  Mitchd- 
liana.  His  "twelve  species  of  Mesomphix**  include  some  of  Macrocydis, 
2kmites  (and  PatvlaP);  his  **  TrophodoUf  ten  species,"  must  include  the 
"  Odotropis  "  of  next  year.  Both  are  from  the  same  Greek  words,  meaning 
"toothed  whorl."  From  his  later  "Enumeration,  eto.,"  1831,  it  appears 
that  he  divided  Trophodon  into  three  groups,  giving  the  name  "  Mesodon, 
1819,"  to  the  first,  though  it  is  known  only  as  a  catalogue  name,  the  if.  leu- 
codon  of  that  date.    The  description   "Differs  fh)m  Helix  by    lower  Up 
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with  a  tooth.  Jtf.  maetUatam,  Depressed,  five  spires,  hardly  striated,  upper 
lip  reflexed,  tooth  careniform.  Fulvous  with  browa  spots,'*  agrees  best  with 
niuUilineataf  for  he  does  not  state  that  it  has  a  tooth  ''on  the  spire,"  as  in 
Odotroplsy  but  a  "  careniform  "  ridge  on  the  lower  (not  "  inner  ")  lip.  Thus 
Mr.  Tryon's  statement  that  he  figured  cUbolabris  as  type  in  Mss.  is  intelligible, 
showing  that  the  tooth  referred  to  was  not  on  the  parietal  wall  as  usually 
understood.*  We  must  then  suppose  that  he  made  the  genus  to  include  the 
species  he  before  placed  in  Heltx, 

It  appears  most  proper,  if  we  adopt  any  of  Bafinesque's  names,  to  use 
those  published  before  1825  in  preference  to  later  ones,  invented  after  his 
mind  became  affected.  His  earlier  writings  are  as  clear  as  those  of  most 
naturalists  of  his  time,  and  from  his  allusion  in  some  places  to  unjust  sup- 
pression of  his  descriptions  in  Europe,  we  may  suppose  he  would  have  done 
better  after  1825  but  for  his  unhappy  condition.  On  this  account  the  name 
Odotropis  having  an  excellent  description  given  with  it  would  be  far  preferable, 
if  he  had  not  unfortumttely  omitted  to  mention  a  type  species.  As  it  is,  it 
can  only  be  used  for  a  section,  as  done  by  me  in  1868. 

As  to  the  distinctness  of  this  genus  from  Helix  as  defined  before,  there  can 
be  no  doubt,  and  it  is  still  more  different  from  the  Pomatia  group.  The  large, 
typical  species  all  differ  definably  in  shell,  jaw  and  lingual  teeth,  as  well  as  in 
the  form  of  the  animal,  which  has  the  foot  less  expanded.  The  nearest 
a|>proaeh  to  Helix,  in  shell,  is  seen  in  0.  mulHlineata  and  0.  profunday  but 
their  bands  and  jaws  are  quite  different.  As  subgenera  it  includes  Aplodon 
Raf.,  Polygyra  Say?,t  Sienostonui  Raf.,  Triodopsis  Raf.,  Dofdalocheila  Beck. 

Mesodon  Baf.  only  differs  from  Odotropis  in  absence  of  a  parietal  tooth  and 
of  umbilicus,  and  Ulostoma  is  synonymous  with  Mtsodon,  having  a  tubercle 
on  the  lower  Up.  Trophodon  Baf.  is  doubtfully  distinct,  connecting  Odotropis 
and  Triodopsis  J  while  Xolotrema  includes  only  the  imperforate  species  of  the 
last,  connecting  it  with  Stenostoma. 

The  lip  and  teeth  alone  furnish  only  subgeneric  characters,  and  the  umbilicus 
is  scarcely  of  specific  value.  While  some  of  the  above  divisions  approach 
nearer  to  Helix  in  internal  characters,  their  shells  are  still  more  different. 

if.  Townsendiana  var.  ptychophora  A.  D.  Brown,  Journ.  de  Conchyl. 
1870,  p.  392.     =^H.  pedestris  Gld.  (part,  animal  excl.  smooth  var.)  1846. 

=  H,  Townsendiana  Y AT,  Bland  &  Cooper,  Ann.  N.  Y.  Lye.  VII,  362,  and  var. 
minor  Tryon,  Mon.  Terr.  Moll,  of  U.  S. 

Hob.  Montana  and  Nebraska,  Bocky  Mts. 

It  seems  yet  unsettled  whether  this  species  belongs  to  Arionia  or  Mesodon, 
and  I  have  been  unable  to  obtain  living  specimens  for  comparison.    Mr. 


*Me»odon  Raf.  (1819?)  1831,  type  H.  IhyroiduM  Ssy,  test€  Fomssao  (from  specimeDB  ?) , 
atbolabri  tie$U  Tryon  trt}m  Raf.  Mas.  "  Type  deoata  Say,"  le$U  Gray,  but  this  was  probably 
a  type  of  Tropkodon  1818,  which  differed  in  the  "  upper  lip  notched."  Gray,  however,  fol- 
lowed the  atrict  rale  of  adopting  the  first  recognisable  species  named  in  Femssao's  catalogue* 

=  OdompMum  Raf.  1831  (umbilloate  group  of  Mesodon). 

Baf  .'s  Has.  figure  of  '*  M,  leuoodon  Ikyroide  "  is  certainly  tkjfroidui,  but  called  '*  spotted," 
and  the  trinomial  term  used  indicates  that  it  was  not  his  original  type. 

tThis  name  though  anterior,  is  inapplicable  to  all  the  species. 
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Binney'B  latest  work  states  that  its  lingual  dentition  differs  from  the  other 
known  ArUmtrB^  approaching  the  last-named  genus. 

M.  anachoreta  W.  G.  Binn.  Compare  '' H.  tesa  Bye."  Conch.  Icon. 
Helix,  PI.  CCX,  describ-'d  as  ''granulated,  Ilab,  unknown." 

Subgenus  Aplodon  Baf.  *'  Differs  from  the  genus  Helix  hj  its  rounded 
mouth,  one-toothed  columella,  and  umbilicus.  One  specimen  in  Kentucky, 
remarkable,  A,  nodosum.  Three  whorls  of  spire  embossed,  and  lightly 
wrinkled  concentrically  beneath  "  (Jouru.  de  Physique,  1819).  The  rounded 
mouth  also  distinguishes  it  from  Stenostoma*  and  there  seems  to  be  no  species 
in  Kentucky  to  which  it  can  apply,  except  a  variety  of  monodon,  oommou  in 
the  west,  retaining  the  embossing  left  by  the  bristles  of  the  young  {Helix  Leaii 
Ward).  That  species  forms  a  link  between  the  subgenus  Stenostoma  and  the 
more  different  group  of  Odotropis  ,  to  which  I  applied  it  in  1868. 

Our  two  species  are  so  closely  connected  as  to  be  hard  to  separate,  and  one, 
the  germana,  has  often,  if  not  always,  the  internal  tubercle  characterizing 
most  of  the  subgenus  Stenostomn.  They  agree  with  0.  monodon  in  fewer  ribs 
on  the  jaw  than  in  the  type  forms. 

Me  sod  on  (Aplodon)  C  olumbiana  Lea.  The  uncertainty  of  the 
difference  in  the  jaws  of  this  species  compared  ^  that  of  germana  (as  described 
and  figured  by  Bland  &  Binney  in  Ann.  N.  Y.  Lye.  N.  H.  X,  p.  3W,  pi.  xiv, 
f .  2  and  4)  is  shown  by  jaws  extracted  by  myself  from  shells  that  would  prob- 
ably be  all  considered  Colmribiarut  by  those  authors. 

1.  A  Sitka  jaw  is  strongly  arched,  with  eight  broad  ribs. 

2.  8.  F.  specimens  have  nine  or  ten  ribs,  stronger,  but  narrower. 

3.  A  Santa  Cruz  specimen  (toothed  and  imperforate)  has  them  similar, 
thus  exactly  filling  the  gap  between  B.  &  B.'s  jaw  of  Colvmbiana  with  eight 
narrow  ribs,  and  that  of  germana  with  eleven  broader  ones.  The  proportions 
they  give  for  the  soft  internal  organs  are  very  unreliable,  as  alcohol  produces 
very  different  forms  in  those  of  the  same  species,  and  they  even  differ 
in  individuals  with  season  and  age  (see  Prophysaon),  I  am,  therefore, 
compelled  to  consider  germana  as  only  a  variety  of  Columbiana.  This  speoies 
has  been  found  near  Calistoga,  Napa  Co.,  by  Dr.  Yates,  with  Vancouverensis^ 
infwfnata  and  DiabloensiSt  associated  at  no  other  locality. 

M,    ( Dajdalochila)    Harfordiana    Cp.t  * 

I  have  heard  of  what  was  probably  this  species  in  the  mountains  east  of 


rrhiB  name,  rised  in  1818  and  1831,  wm  evidently  intended  to  include  Stenotrema  deBcrlbed 
in  1819,  that  name  having  been  preoccupied  in  1816,  and  be&ng  as  applicable  to  *'  narrow 
mnbillcus"  as  "narrow  month."  Raf.'s  type  canvexum  is  prior  to  Ferusaac's  name,  and 
his  manuscript  was  probably  altered  in  Europe  before  printing. 

t  Genus  Ookovtoma  Held.  This  European  form,  type  obvoluta,  is  connected  with  my 
JsnoioniUUa  TaUHi,  by  the  ** />repano«lama  nattftl^ormif "  Porro.  of  Italy,  but  the  three 
species  are  difTerent  enough,  apparently,  to  form  three  subgenera.  *'  H,  ammoinaoida  Bve.** 
of  Australia,  is  still  more  like  mine  in  the  form  of  the  mouth,  but  highly  colored.  Tbe 
animals  of  all  need  thorough  comparison,  and  also  with  similar  concave  shells  from  the 
Padflc  islands.  Those  who  unite  mine  to  Helix  should  c«ll  it  **  H.  ammoniuaa  Cp..'*  there 
being  a  H.  Tatetii  Pfeiff.  1865. 
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San  Diego.  Mr.  Hemphill  also  informs  me  that  he  collected  it  in  Idaho,  thus 
approaching  the  range  of  allied  polygyrella. 

Genus  PATUiii.  Held.  Type  "  H.  radiata  Penn."  (or  "  //.  alteniata  Say.," 
teste  Gray,  Genera. ) 

This  genus  was  founded  on  one  of  the  group  of  ^'Anguispira**  Morse,  a  name 
nsed  by  me  in  the  ''West  Coast  Helicoid  Land-Shells, "  but  according  to  Bland 
&  Binney  includes  also  P.  Homii**  Gabb,  and  striateUa  Anth.,  with  var. 
Cronkhitei  Newc,  though  not  the  others  I  included  in  it. 

P.  solitaria  Say.  Compare  '' Helix  Kochi**  Pf.  Monog.  I,  figured  by 
Beeve,  loon.  Pf  eifl'er  places  them  close  together,  but  the  habitat  was  unknown . 
If  the  collector  was  the  Dr.  Koch  of  "Sea  Serpent'*  fame,  he  no  doubt 
collected  it  in  Osage  Valley,  Western  Missouri,  where  he  exhumed  Mastodon 
bones.    The  figure  looks  like  one  of  the  varieties  of  solitaria, 

Patula  pauper  Moric.  (not  Gould)  Alaska.  '* Helix  ruderata  "  Steams, 
Proc.  Cal.  Acad.  Ill,  384  (not  of  Studer).  '' PaiuUx  r^iderata?'*  Cooper, 
Amer.  Joum.  Conch,  V,  202. 

Genus  Macbooyclis.  The  animal  of  the  tropical  type  of  this  genus  seems 
to  need  comparison  vrith  the  northern  forms.  By  strict  rules,  the  name 
Mesomphix  belongs  to  this  group,  the  type  being  plainly  coticava,  as  shown 
by  Ferussac. 

M?  **  Helix"  Belcheri  Pfeiff.  1,  Reeve,  loon.  Compare  this  with 
the  Alaskan  form  called  **  Vanc(yuvere7isiSf'*  but  which  seems  different.  The 
locality  of  Belcher's  specimen  was  unknown,  but  he  visited  that  coast. 

Jf .  Voyana  Newc.  Found  rarely  in  Alameda  County,  by  Dr.  Yates  and 
H.  Hemphill,  common  and  large  near  S.  Diego.  The  animals  show  the  fol- 
lowing differences : 

1.  Alameda  Co.  Dusky  white,  back  purplish-brown,  a  distinct  dark  stripe 
on  each  side,  running  back  from  base  of  eye-peduncles,  which  are  whitish- 
brown. 

2.  San  Diego.  Yellowish-white,  middle  of  back,  stripes  and  tentacles  all 
pale  slaty. 

3.  San  Francisco  specimens  (called  **Vdncouv€rensis**)  are  darker  yellow 
than  the  last,  with  no  central  or  dark  stripe.  They  thus  agree  closely  with 
the  description  of  the  animal  of  A.  concava  by  Dr.  Binney,  but  differ  much 
from  that  of  Oregon  Vancouverensis  as  described  by  him  and  by  Dr.  Newcomb, 
in  Amer.  Joum.  of  Cohch.  Vol.  I. 

The  animals  of  Alaska  specimens,  with  a  greener  shell,  are  paler  than  all 
the  others. 

Jf.  Durantii  Newc.  =  Patula  Durantii  of  former  papers.  According  to 
Bland  &  Binney  this  little  species  shows  the  same  disregard  for  generic 
uniformity  of  size  seen  in  Patulaf  Zonites.  HycUina,  etc.,  and  makes  the  terminal 
member  of  the  series  on  this  coast  represented  by  three  or  four  species,  regu- 
larly diminishing  in  size. 

I  have  lately  found  it  in  one  spot  (on  limestone  only),  two  miles  from 
Oakland,  so  that  its  name,  from  the  late  President  of  the  University  of  Cali- 
fornia, is  more  appropriate  than  when  given  (see  these  Proceedings,  III, 
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118) .  It  was  also  found  several  years  ago  by  Mr.  Eowell,  at  Hay  wards,  also 
in  Alameda  Co.  I  have  not  found  it  there,  where,  however,  occur  the  following 
mollnsoa:  Helix  CalifomiensiSf  typical,  H.  (var.)  infumatay  Triodopsis  ^ortooto, 
Mac.  concavaj  and  all  the  species  without  shells  common  to  Oalifomia. 

P  line  turn  pygma'um  Drap.  This  most  minute  of  our  species  has 
lately  been  found,  also,  near  Haywards,  by  Dr.  Yates. 

Succinea  lineata  W,  G.  Binn.  The  specimens  from  tf ojave  Biver 
mentioned  by  me  in  Vol.  lY,  p.  151  as  probably  S,  rusticana  Gld.,  are  more 
likely  to  be  lineaiaf  as  I  found  this  west  of  the  first  locality  along  Santa 
Clara  Biver,  down  to  within  8  m.  of  San  Buenaventura.  The  aoimal  is 
yellowish-white,  paler  beneath,  eye-tentacles  dark,  with  a  dark  line  running 
back  in  the  animal's  head  from  each.  Shell  honey-yellow,  thick  enough  to 
hide  the  colors  of  animals. 

S.  Sillimani  Bland.  The  Mojave  B.  specimens  mentioned  with  the 
above  as  8,  Nuttalliana  Lea,  are  probably  the  present  species  for  the  reason 
just  mentioned,  this  haviog  been  found  by  me  in  the  same  swampy  thickets. 
The  animal  is  quite  difierent  from  that  of  the  last,  being  lead-color,  paler 
beneath,  but  showing  also  the  dark  lines  in  and  behind  tentacles.  The  shell 
is  greenish,  and  so  thin  that  the  viscera  show  through  it,  but  is  nearly  always 
so  encrusted  with  mud  as  to  partially  conceal  it.  I  have  noticed  the  same 
habit  in  S,  Stretchianaf  the  mud  being  evidently  pla^^tered  on  in  ridge-like 
layers  by  the  animal  itself. 

Hy  a  I  in  a  arborea  Say.  Not  rare  with  the  Succineas,  the  only  place 
where  I  have  found  it  near  the  level  of  the  sea  in  Southern  California.  Con- 
stant moisture  and  summer  fogs,  are  found  in  few  other  locations  southward. 

Genus  Pbophysaon  Bland  &  Binney,  1873,  type  "P.  HeinphrUi"  B.  &  B., 
Ann.  N.  Y.  Lyo.  X,  293-297,  PI.  XIII. 

The  authors  remark  that  they  had  only  compared  alcoholic  specimens  with 
my  description  and  figure  of  '^  Arion  AndersoniV*  (Proc.  Phil.  Acad.  1872, 
148,  pi.  Ill,  f .  F).  I  have  compared  their  description  and  figure  with  alcoholic 
specimens  of  my  species,  and  find  that  the  differences  mentioned  by  them 
are  caused  chiefly  by  the  contraction  by  the  alcohol.  The  distinct  locomotive 
disk,  minute  caudal  pore,  and  position  of  generative  orifice,  all  become  changed 
as  described  by  them.  The  jaw  figured  by  them  differs  only  in  being  immature, 
and  in  some  of  the  ridges  being  consolidated,  thus  showing  eight  single  and 
six  double  ones,  making  twenty,  as  given  by  me. 

This  difference,  with  other  possible  distinctions  in  color  in  fresh  specimens, 
may  be  sufi^cient  to  separate  their  species  by  the  name  of  P.  BemphXUi.  Hind 
is,  however,  of  the  same  genus,  and  though  I  had  before  suggested  a  name 
for  it  in  Mss.,  I  am  willing  to  adopt  Prophysaon  Andersonii.  It  is  not  unlikely 
that  the  Oregon  animal  may  be  the  ''Arionfoliolatus**  Gld.,  still  imperfectly 
known.  My  species  is  common  in  winter  along  the  large  creeks  east  of  Saa 
Francisco  Bay. 

Ariolimax  Calif ornicus  Cp.  In  the  dry  season  these  animals 
crawl  down  into  deep  fissures  made  by  the  sun  in  some  soils,  or  hide  on  the 
northern  exposure  of  caoons  on  streams,  in  cellars,  etc.,  where  some  can  bd 
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found  all  summer  within  ten  to  twenty  miles  of  the  coast.  At  a  place  near 
Oakland  where  the  kitchen-refase  of  part  of  the  town  is  dumped,  near  a 
swampy  spot,  they  come  out  in  hundreds  to  feed  on  the  rotten  vegetables, 
etc.,  emerging  about  4  p.  m.  up  to  June,  when  fogs  prevailed,  but  not  until 
sunset  in  August.  A  few  L,  campestris  inhabit  the  same  spot,  but  remain  in 
the  wet  grass  only. 

A.  niger  Cp.  This,  described  with  P.  Andersonii,  I  have  since  found 
once  near  Cypress  Point,  Monterey,  as  well  as  in  several  places  within  the 
range  given  before.  Near  Oakland  it  does  not  appear  until  the  ground  is  well 
soaked  with  rain,  about  November,  and  deposits  its  eggn  in  December  to 
February.  It  does  not  occur  in  gardens,  but  in  uncultivated  oak-groves  on 
day  lands. 

"A.  Hemphilli  W.  6.  Binn.,  lately  described  from  Niles  Station, 
Alameda  Co.,  seems  externally  only  like  a  pale  var.  of  A,  niger, 

Li  max  {Arnalia)  Hem  8  i  on  i  Cp.  In  our  Proceedings  IV,  p.  151, 
1871, 1  referred  to  this  as  *' another  new  species  of  lAniaddoi"  being  uncer- 
tain whether  it  might  not  be  imported,  as  I  found  it  only  in  San  Francisco. 
It  certainly  agrees  nearly  with  the  too  brief  description  of  X.  Sandwichensis 
as  well  as  the  figure,  in  Voyage  of  the  Bonite,  II,  p.  497,  PI.  28,  f.  8,  but 
comparison  of  living  specimens  will  be  necessary.  Mr.  Binney  in  Ann.  ^.  Y. 
Lye.  XI,  22,  states  that  specimens  of  an  Amalia  were  sent  to  him  by  Mr. 
Hemphill  from  Los  Angeles,  and  though  differing  in  its  dentition,  thinks  it 
indicates  that  the  genus  is  native  to  California.  I  am  more  inclined  to  think 
some  species  has  also  been  introduced  there  with  orange  trees,  grape  vines,  or 
otherwise. 

My  reason  is,  that  I  have  searched  carefully  for  these  animals  in  Southern 
California  since  1871,  and  found  only  Limax  campestriSy  which  is  common 
near  San  Buenaventura,  and  occurs  south  to  San  Juan  Capistrano,  while  I 
found  none  in  the  mountains  or  valleys  near  San  Diego,  and  no  other  one  at 
Los  Angeles. 

This  species  has  apparently  succeeded  in  establishing  itself  in  spots  on  the 
east  side  of  S.  F.  Bay,  where  the  climate  is  much  drier  than  in  the  city.  I 
have  found  it  only  in  one  very  damp  garden  in  Oakland,  and  in  some  12  miles 
east  of  there,  while  outside  of  cultivated  gardens,  even  where  always  moist, 
it  does  not  occur. 

Alexia  {myosotia  var.?)  setifer  Op.  Since  my  first  notice  of  this 
species,  it  has  been  nearly  exterminated  in  Mission  Creek,  by  street  cross- 
ings and  obstructing  the  tidal  flow,  so  that  I  have  lately  found  it  only  in 
one  spot  near  the  mouth.  It  may,  however,  remain  more  scattered  in 
Mission  Bay,  though  so  exceedingly  tender  that  it  has  died  in  every  other 
locality  where  I  have  tried  to  colonize  it.  The  name  given  in  Vol.  V,  p.  172, 
M  **MeUimpu8  cUiaius*'  should  be  Auricula  oiliata  Moricand. 

Ancylus  eras  sua  Hald?  A  specimen  received  from  Humboldt  River, 
Nev.,  by  Dr.  Yates,  appears  to  be  a  thin  variety  of  this,  approaching 
"  A.  Kootaniensia  "  Baird,  and  thus  connecting  the  latter  with  former,  as  I 
doubtfully  placed  them  in  these  Proceedings,  IV,  101,  1870. 
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On  p.  174  of  same  volume,  I  referred  specimens  from  S^okan  River  to 
A,  patelloides  Lea,  by  mistake  for  A.  crassus. 

Gundlachia  C alifornica  Bowell.  Two  specimens  found  by  me  in 
a  little  sandy  rivalet  at  Baulines  Bay,  appeared  to  be  merely  the  common 
Ancyltis  fragiliSf  but  some  months  after,  in  taking  out  the  animal,  I  found 
that  one  had  a  "  deck  "  covering  nearly  its  whole  aperture,  exactly  as  in  the 
**  young  of  G,  Stimpsoniana  **  figured  by  S.  Smith  in  the  Ann.  N.  Y.  Lye.  If  ay, 
1870.  The  other,  though  exactly  similar  above,  is  an  Ancylus  below!  That 
from  Merced  Falls,  mentioned  in  our  Vol.  IV,  p.  154,  differs  in  being  much 
smaller  and  paler,  as  were  the  Ancyli  found  with  it.  Mr.  Smith  states  that 
the  animal  of  his  was  exactly  like  that  of  Ancyltis  fascus,  and  Dr.  Stimpson 
described  the  dentition  as  similar  also,  to  that  of  A.  rimUaris.  These  facta 
seem  to  show  that  the  forms  called  Ouixdlachia  are  only  modifications  of 
Ancyli^  analogous  to  the  thickening  of  lip  observed  in  Fhysas  that  survive  a 
winter  or  a  dry  season.  Some  individuals,  better  nourished  than  others, 
secrete  so  much  shell  as  to  nearly  enclose  themselves  in  their  first  year's 
shell.  In  the  following  year  they  may  continue  to  form  shell,  and  thus  make 
a  two-storied  Gundlachia  from  a  one-storied  Aiicylus.  Thus  we  see  why  the 
specimens  of  the  former  so  much  resemble  those  of  the  latter  found  with 
them,  in  the  respective  localities  of  each  so-called  species. 

Limnophysa  Binneyi  Tryon.  Many  specimens  of  this  fine  species 
were  found  by  Mr.  Dunn  at  the  Cascades  of  the  Columbia,  with  a  Physa, 
apparently  a  large  var.  of  P.  diaphana. 

Pomatiopsis  intermedia  Tryon.  Found  once  near  Clear  Lake  by 
Dr.  Tates,  and  by  me  in  a  small  spring  near  baucelito,  Marin  Co.,  the  last 
proved  by  the  animal. 

Bythinella  Biiineyi  Tryon.  I  have  found  what  I  suppose  to  be  Qiis 
near  the  summit  of  "  Black  Mountain,"  Santa  Clara  Co.,  over  1,500  ft.  alt, 
in  a  cold  mountain  rivulet.  Others  from  branches  of  Alameda  Creek  found 
by  Dr.  Tates,  differ  entirely  in  the  animal  from  that  of  Pomatiopsis,  but  it 
externally  resembles  closely  that  of  Amnicolaj  of  which  this  is  scarcely  more 
than  a  subgenus. 

Cochliopa  Rowellii?  Tryon.  Two  fossil  specimens  from  post-pliooeoie 
beds  near  Green  Valley,  Contra  Costa  Co.,  are  so  much  like  this  species,  as 
figured,  that  it  may  still  exist  in  California,  even  though  found  at  Panama 
also,  as  Mr.  Tryon  believes,  from  specimens  received.  Several  Central 
American  fresh-water  shells  seem  to  be  identical  with  the  northern,  and  a 
Tropical  American  Pompholyx  is  described  as  closely  resembling  that  of 
California. 

Hydrobia  C alifornica  Tryon.  After  long  search  I  have  found 
specimens  of  a  true  Hydrobia  in  a  very  limited  station  at  the  head  of  a 
brackish  creek  on  the  south  side  of  "Lake  Peralta,"  Oakland,  where  they 
occur  on  floating  sticks.  The  shell  described  by  me  in  Proo.  Acad.  So.  Phil. 
1872,  as  Assiminea  Calif omica  "Tryon,"  and  mentioned  in  these  Prooeedinga, 


Digitized  by  VjOOQ IC 


ACADEMY     OP    SCIENCES.  27 

IV,  173,  is  quite  distinot,  and  inhabits  the  outlet  of  the  same  creek  abnndantljf 
^  mile  lower  down.    They  must  be  distingnished  as  follows: 

A.  Calif  ornica  Cooper  (Tryon  in  part?) .  Dark  horn-brown,  shining, 
acute,  whorls  rapidly  increasing,  and  flattened  on  spire,  a  slight  parietal  callus, 
not  connecting  lips.  Animal  whitish,  tentacles  and  muzzle  tinged  black,  a 
rafous  patch  on  top  of  head,  its  foot  ovate,  twice  as  long  as  shell;  tentacles 
oculiferons,  two. 

jH.  Calif  ornica  Tryon  (emend.,  figure  and  part  of  description).  Shell 
nearly  white,  translucent,  rough,  rather  obtuse,  whorls  slowly  increasing,  and 
Teiy  convex,  mouth  subovate,  lip  nearly  continuous,  leaving  a  sUght  notch  in 
nmbilical  region.  Animal  white,  top  of  head  and  tentacles  (four)  yellowish, 
a  black  jaw  (?),  visible  in  proboscis,  which  is  very  extensible;  foot  with 
pointed  lateral  lobes  in  front  spreading  sideways,  tapering  to  a  long  acute 
point  behind,  tentacles  long  and  sharp,  the  eyes  at  their  base;  foot  1^  times 
the  length  of  shell— proboscis  half  its  length,  tentacles  about  as  long. 

The  animal  of  Hydrobia  is  much  more  active  than  that  of  the  former,  and 
easily  observed  in  a  bottle  of  water  taken  from  its  peculiar  station. 


Be0T7Lab  Meeting,  Februabt  15th,  1875. 


The  President  and  Vice-Presidents  being  absent,  Mr.  Stearns 
was  called  to  the  chair. 

Eighteen  members  present. 

Donations  to  the  Museum:  From  Mrs.  F.  F.  Victor  a  collec- 
tion of  shells  from  Modoc  Lake,  on  the  northern  border  of  Cali- 
fornia. Henry  Hemphill  donated  sundry  reptiles  and  crusta- 
ceacese,  (not  identified);  from  W.  Bussel  a  mole-cricket;  from  Dr. 
Kellogg  a  specimen  of  Piniis  muricata  from  Santa  Cruz,  illustrat- 
ing the  enlarged  umbos  -when  much  exposed  to  the  winds  of  the 
coast,  also  cones  of  Pinus  monophyUa,  one  of  the  most  nutritive 
and  delicious  of  all  the  pifLones.  From  F.  Gruber,  the  follow- 
ing birds:  Perdix  cinerea,  or  European  Field  Partridge;  Ampelis 
garrvlus,  or  wax  wing;  Alauda  brachydactyla,  or  Crossbill;  Fring- 
ilia  Goccothraustes,  or  Grosbeak;  Oriohis  galba,  or  Golden 
Oriole. 

The  Secretary  read  a  paper  from  Professor  George  Davidson, 
as  follows: 
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Abrasions  of  the  Coast  of  Japan. 

B7  OEOBaS  DATIDSON. 

In  approaching  the  coast  of  Japan  on  the  voyage  from  San  Francisco,  there 
is  opportunity  for  seeing  but  a  very  few  miles  near  the  southern  eastern 
point  of  the  entrance  to  to  the  Gulf  of  Yedo.  This  we  made  before  daylight, 
and  so  far  as  I  could  make  it  out,  there  was  no  feature  resembling  the  well 
marked  terraced  points  and  capes  met  with  on  the  northwest  coast  of  North 
America. 

The  surface  features  of  the  coast  are  nevertheless  well  marked  and 
distinctive,  remindiug  one  of  parts  of  the  Pacific  coast  of  Mexico,  and  of  parts 
north  of  latitude  forty,  except  the  absence  of  the  heavily  timbered  slopes  and 
summits.  On  the  coast  of  Japan  the  hills  rise  steeply  to  elevations  reaching 
two  and  three  thousand  feet,  and  are  either  cultivated  or  covered  with  a  dark 
green  chapparal,  with  occasional  limited  masses  of  small  timber.  There  are 
no  indications  of  broad  deep  valleys,  bat  mostly  of  short  narrow  valleys  with 
sharply  sloped  sides.  , 

After  entering  the  Gulf  of  Yeddo  the  only  terraces  I  could  detect  are  at  Cape 
Canon,  on  the  western  side  about  twelve  miles  south  of  Yokohama,  and  at  a 
the  part  of  the  Gulf  where  a  moderately  sharp  contraction  of  the  width  of  the 
Gulf  takes  place.  At  this  point  are  exhibited  some  of  the  characteristios  of 
the  terraced  points  off  our  Pacific  Coast.  The  coast-line  is  of  quite  recent 
formation;  the  stratification  somewhat  distorted,  and  has  a  moderately  laige 
inclination;  but  the  surface  of  the  contracted  terraces  is  parallel  with  the  sea- 
level,  and  has  evidently  been  planed  off  by  the  Glacier  which  moved  along 
the  face  of  the  sloping  higher  land;  On  the  surface  of  these  terracea  lies  a 
thin  layer  of  soil  which  is  cultivated. 

Upon  leaving  Yokohama  for  Nagasaki  I  had  another  opportunity  of  ex- 
amining this  terrace  and  confirming  my  previous  judgment.  Thence  to  Oo 
Sima,  the  coast  liue  was  passed  in  the  night  time  until  we  made  Ise  Bay, 
where  the  high,  broken  and  dark  outline  of  the  coast  hills  is  seen.  Every 
hillside  is  covered  with  dark  green  chapparal  and  small  timber;  the  hJBl 
reach  two  thousand  feet  elevation  and  give  no  indications  of  extended  valleys. 
Skirting  along  this  coast  in  moderately  thick  weather  we  saw  no  teiraoed 
shores  until  we  neared  the  promontory  off  which  lies  the  island  of  Oo,  with 
its  lighthouse,  in  latitude  32<^  25".  Here  were  unmistakable  evidences  of  ter- 
raced coast  liue,  not  in  one  or  two  cases,  but  for  miles  to  the  northeast  of  06 
Sima  (a),  and  especially  in  the  island  itself.  The  single  terrace  of  this 
island  is  very  well  marked  parallel  \o  the  sea-level,  and  is  about  100  feet  above 
the  water.  When  abreast  of  it  several  slightly  projecting  terraced  points  are 
seen  along  the  coast  to  the  northeastward,  and  also  on  the  coast  immediately 
abreast  of  the  island.     But  I  did  not  see  the  terraced  lines  along  the  north- 

(a)    Sima  -^  Island. 
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west  coast  line  of  this  promontory,  sven  in  the  yioinity  of  Oo  Sima.  Bad 
weather  and  night  shut  in  farther  opportanity. 

This  promontory  forms  the  eastern  shores  to  the  eastern  entrance  to  the 
great  etrait,  cidled  the  inland  sea  of  Japan,  tiirongh  whioh  we  passed  for  two 
hundred  and  fifty  miles,  enjoying  some  of  the  most  enchanting  views  I  have 
ever  seen,  reminding  me  forcibly  of  the  great  inland  waters  from  Paget 
Sound  to  the  Ghilkaht  River,  bat  enlivened  by  hundreds  of  junks  and  fishing 
yessels;  shores  lined  with  villages;  steep  hillsides  terraced  for  cultivation  to 
heights  of  nearly  one  thousand  feet,  wherein  the  numerous  terrace  walls 
would  certainly  form  a  total  height  of  four  hundred  feet,  as  I  have  verified 
here.  Some  of  the  passages  are  tortuous,  narrow  and  deep— through  high 
islands  or  between  steep  fronted  capes.  Oultivation  on  every  spot  where 
even  five  hundred  square  feet  and  less  can  be  terraced.  No  heavy  timber; 
sparsely  distributed  patches  of  small  timber;  large  growth  of  chapparal  on 
the  higher  and  steeper  parts  of  the  hills.  The  mountains  rise  to  elevations  of 
probably  3,000  feet,  but  the  average  height  of  the  outline  will  be  about  one 
thousand  feet.  Again  no  indications  of  valleys  except  of  the  most  limited 
character. 

I  looked  in  vain  through  all  these  shores  for  signs  of  terrace  formation.  So 
along  the  outer  coast  and  through  the  islands  from  Simonoseki  strait  to  Naga- 
saki, the  hills  preserved  their  characteristic  outlines  and  shapes,  except 
Table  Mountain,  fifteen  hundred  feet  high  and  lying  a  few  miles  west  of  Naga- 
saki. 

Here  I  have  had  ample  opportunity  to  judge  of  the  general  geological  char- 
acter of  the  country.  It  is  of  the  most  recent  formation,  has^  been  violently 
distorted  by  pressure  from  below,  and  then  eroded  into  its  present  irregular 
surface.  I  have  looked  occasionally  for  local  traces  of  glacial  action  in  some 
of  the  harder  materials,  but  failed  to  satisfy  myself  beyond  doubt. 

But  of  the  glacial  action  at  Gape  Ganon,  and  at  Go  Sima,  and  the  adjacent 
coast,  I  have  no  doubt  whatever;  but  in  both  cases  I  could  trace  but  one  ter- 
race, and  that  at  05  Sima  had  an  elevation  of  one  hundred  feet. 

I  have  communicated  this  short  note  to  the  Academy  as  an  additional  evi- 
dence to  what  I  have  already  given  of  the  abrasions  of  coast  line  by  the  action 
of  glaciers  bordering  them. 

The  Secretary  also  read  a  paper  from  Professor  Davidson,  as 
follo-ws: 

Note  on  the  Probable  Cause  of  the  Low  Temperature  of 
the  Depths  of  the  Ocean. 

BT  OlOBOB  DAVIDSON. 

In  my  first  note  upon  the  **  Abrasions  of  the  Continental  Shores  of  North- 
west America,  and  the  supposed  Ancient  Sea  Levels,"  I  attributed  these 
abrasions  to  the  action  of  a  great  body  of  ice  contiguous  to  the  whole  line  of 
our  coast,  and  which  moved  along  the  coast  line  either  by  the  combined  forces 
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of  ocean  cnrrents  and  the  pressure  of  the  greater  masses  from  the  northward; 
or  as  part  of  the  great  ioe  sheet  that  covered  the  continent  and  moved  slowlj 
southward. 

As  a  glacial  mass  it  extended  seaward  many  miles,  as  indicated  by  its  action 
upon  the  islands  which  I  therein  named.  And  it  seems  not  only  possible, 
but  highly  probable,  that  this  great  ice  sheet  not  only  covered  and  bordered 
the  continent,  but  that  it  projected  far  into  the  oceans;  and  not  improbcMy 
may  have  occupied  a  large  part  thertof! 

We  know  its  effect  in  the  terracing  of  the  rocky  coast  of  Northwest  America; 
and  in  cutting  the  channels  through  the  Santa  Barbara  Islands;  and  still 
further,  I  believe  we  see  other  effects  of  its  esdstence  and  extent  in  the  present 
nearly  ice-cold  temperature  of  the  great  dq[>ths  of  the  ocean  I 

The  theory  which  attempts  to  account  for  that  low  temperature  by  the 
transfer  of  Arctic  waters  to  the  depths  of  ocean  utterly  fails  in  the  case 
of  the  Northern  Pacific  Ocean,  where  the  narrow  contracted  throat  of  Behiing 
Strait  not  only  could  not  give  egress  to  such  a  volume  of  cold  water  in  millions 
of  years,  but  is  actually  the  channel  for  the  passage  of  the  Eamschatka  branch 
of  the  Japan  warm  stream  into  the  Arctic  basin.  A  small  thread  of  the  Arctic 
waters  does  pass  through  Behring  Strait,  but  it  is  of  very  limited  section,  for 
the  strait  itself  has  a  section  of  only  thirty  miles  in  width  by  twenty-five 
fathoms  in  depth. 

The  more  that  I  have  looked  at  the  discussions  of  the  theory  of  the  inter- 
charging  heated  surface  waters  of  the  equatorial  regions  with  the  cold  waters 
of  the  Arctic  basin,  the  more  strongly  I  am  convinced  of  its  weakness  and 
insufficiency.  And  in  searching  for  the  cause  of  the  nearly  ice  cold  waters 
of  the  ocean  depths,  the  proved  former  existence  of  the  great  ocean  coast 
ice  belt,  and  probably  of  ioe  masses  occupying  the  high  northern  and  south- 
em  areas  of  the  oceans,  have  seemed  to  me  sufficient  to  account  for  the  low 
temperatures  which  deep  sea  explorations  have  proven  to  exist . 

Dr.  Kellogg  read  a  paper  describing  the  difTerent  varieties  of 
Eucalyptus,  with  their  characteristics. 

Different  Varieties  of  Eucalyptus,  and  their  Char- 
acteristics. 

(Letter  to  Mr.  EUwood  Cooper,  of  Santa  Barban.) 
BT  DB.   ▲.   KELIiOOO. 

According  to  promise,  I  collate  a  few  brief  notes  on  Eucalypti*  As  yoa 
have  Dr.  Mueller's  work  I  need  not  qaote  from  it,  but  give  such  information 
as  can  be  obtained  from  other  sources.  For  the  medical  properties  of  extracts, 
etc.,  I  refer  yon  to  the  Doctor. 

I  wish  to  say,  first,  that  I  know  of  but  two  trees  (which  now  occur  to  me) 
that  are  perfectly  proof  against  the  Teredo  navalis,  or  pile-borer  of  tide  water, 

*  There  are  one  hundred  and  thirty-five  specleB.  A.  long  time  may  elapse  hefore  a  thorough 
knowledge  of  these  and  their  nnmeroas  varieties  are  fully  known. 
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• 
or  their  like.    These  are  the  Palmetto  (  Chamcerops  palmetto)  of  our  southern 
coast,  and  the  Yarrah  of  Australia.     There  are  doubtless  many  more.  (  ?) 

If  at  any  time  you  visit  the  city,  we  shall  take  great  pleasure  in  showing 
specimens  of  timber  that  have  been  tested,  now  in  the  collection  of  the 
California  Academy  of  Sciences  (of  which  your  correspondent  is  Director  in 
charge).  So  that  no  one  need  take  second-hand  opinions,  or  the  Ipse  dixit  of 
any  one  writer,  author,  or  personal  friend.  This  much  is  due,  by  way  of 
introduction.  And  further,  we  need  to  be  cautioned  against  considering  that 
any  one  knows  it  all.  Much  experience  and  careful  experiment  is  yet  requisite ; 
I  trust,  however,  that  thorough  tests  of  all  timbers,  native  and  cultivated, 
will,  ere  long,  be  made,  either  at  our  State  University  or  the  Academy. 

If  I  am  right,  the  common  Eucalyptus  globulus  (of  which  you  cultivate  so 
much)  is  not  an  Australian  Gum  at  all,  but  Tasmauian — New  Zealand  has 
none;  if  wrong  in  this  impression,  I  will  write  again.  E.  globulus  is  greatly 
infested  by  beetle  borers  when  transplanted  into  parks  in  Australia.  We  have 
a  specimen  badly  eaten  by  the  Teredo,  but  the  card  attached  omits  to  name 
the  species. 

E.  rostrata, — This  is  the  famous  Yarrah  (or  by  corruption,  Jarrah  of  some. 
It  should  be  noted  that  this  name  is  applied  by  the  natives,  and  vulgarly,  to 
almost  any  tree).  This  specimen  is  also  called  Flooded  Gum,  Bed  Gum,  or 
White  Gum— described  as  a  striking  object  on  the  landscape — so  wild  and 
picturesque ;  its  huge,  gnarled  or  coiled  branches — shining  bark  of  white  or 
light  red— contrasting  with  dark  maspes  of  foliage  above,  and  glancing  shad- 
ows below,  produce  peculiar  scenic  effects  of  the  wildest  forests,  awakening 
the  ideas  of  grandeur,  as  the  lofty  object  lifts  its  signal  flags  high  over  aU  the 
trees;  inspiriting  the  thirsty,  weary  and  worn  traveller  from  afar  with  the 
living  assurances  of  water. 

This  is  the  true  species  that  has  proven  so  perfectly  proof  against  &e  white 
ant  and  beetle  borers;  and  altogether  impervious  to  the  Teredo  that  infests  the 
piles   of  our  wharves.    A  specimen  of  this  timber,  presented  by  Mr.  I.  C.  ~ 
Woods  of  this  city,  has  stood  the  best  of  actual  trial,  as  here  seen. 

This  is  also  largely  used  for  railway  ties,  etc.  The  wood  is  solid  as  iron; 
specific  gravity  0.858  to  0.923  or  variable,  and  does  not  always  bear  so  good  a 
character — climate,  soil,  etc.,  have  much  to  do  with  the  quality  of  this  and  all 
timber,  as  we  know  full  well.  A  large  tree,  along  streams  or  adjacent  to  water. 

E.  tereticomis. — Called  Gray  Gum,  often  Bed  Gum  or  Blue  Gum,  and  some- 
times Bastard  Box — a  very  variable  species.  Flowers  generally  seven  in  a 
cluster;  seed  box  has  a  broad  rim,  the  valves  protruding.  The  wood  is  good 
for  posts  and  rails,  or  as  fuel — has  a  beautiful  grain  like  oak— takes  a  fine 
polish,  and  whether  exposed  or  not  is  durable.  Used  where  the  Iron  Bark 
cannot  be  had. 

E.  punctata, — This  is  mostly  termed  Hickory  or  Leather  Jacket;  has  rather 
spreading  habit;  is  exceedingly  tough  and  durable;  fine  for  fencing,  railway 
sleepers,  and  for  fuel.  The  rim  of  this  seed-vessel  is  not  so  broad,  nor  valves 
BO  prominent;  there  are  several  varieties. 

E.  Stuartiana  var.  longifolia,  is  the  Yellow  Gum;  seldom  80  feet  high;  timber 
good;  leaves  very  long;  valves  of  seed-vessel  not  so  prominent  as  the  preceding; 
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wood  only  used  for  fanoing  or  fuel;  decays  rapidly  if  ezpoeed;  easily  lolled 
by  a  wet  season. 

E,  oimina/tf.— This  is  the  Manna;  also  Drooping;  called  also  White  Gnm; 
yields  manna,  and  is  remarhable  for  its  eleganoe;  160  feet  high,  8  feet  diameter; 
not  maoh  esteemed.  The  Gray  Gum  {E.  scUigna)  sometimes  mistaken  for 
this,  etc. 

E.  deaJbaia  is  one  of  the  so-called  White  Gams,  about  50  feet,  without 
branches,  capped  with  dense  foliage,  covered  with  a  white  powdery  bloom 
Ceasily  rubbed  off) ;  bark  of  a  purplish  tinge  when  young,  becoming  brown 
with  age;  wood  light  color,  too  soft  to  be  of  general  use;  said  to  shed  its  bark 
every  third  year. 

E.  aJbem  is  also  one  of  the  White  Gums;  80  feet  high,  etc.;  wood  of  little 
or  no  use. 

'  E,  goniocaXyx  is  one  of  the  most  useful;  in  some  districts  called  Flooded 
Gum;  in  others,  Blue  Gum;  chiefly  found  on  rivers  and  creeks,  and  is  also  a 
forest  tree.  One  mark  of  this  species  is  the  angular  calyx— hence  specifie 
name;  another,  the  short,  flat  peduncles  (flower-stems)  in  umbels  or  clusters 
of  seven  flowers  on  short,  thick  stems;  80  feet  or  more,  7  feet  diameter. 
Although  the  wood  varies  with  soil,  it  is  generally  considered  highly  valuable; 
several  of  the  Blue  Gums  of  catalogues  belong  to  this  species;  a  tree  of  rapid 
growth;  specific  gravity  less  than  that  of  any  other  Gum.  The  timber  is 
extensively  used  for  building  purposes,  as  scantling,  battens,  floors,  posts  and 
rails,  ship's  planks,  etc.    Indicates  good  soil. 

E,  dumoaa — the  big  chaparral  bush  so  annoying  to  travelers. 

E,  incrassata  is  another  of  the  small  species  that  together  constitute  the 
Mallee  Scrub;  the  natives  sharpen  and  harden  in  hot  embeis  for  digger  sticks, 
like  metal;  famous  for  ramrods,  etc. 

E,  uncinata  is  Dr.  Mueller's  E.  oleosa — still  another  of  the  above  list  of 
Mallee  Scrub;  the  root  runners  retain  a  copious  supply  of  pure  water  for  the 
thirsty. 

E,  AcBmoftoina— Mostly  known  as  White  Gum,  but  in  some  districts  the  bark 
has  gray  patches;  hence  known  as  Spotted  Gtmi;  little  esteemed  for  fuel  or 
any  other  use. 

E.  stellulcUa — ^This  is  the  Mountain  White  Gum;  in  some  districts  the  bark 
is  lead-colored,  hence  named  Lead  Gum ;  30  to  40  feet  high,  and  2  feet  diameter; 
wood  of  no  service,  save  for  fuel;  distinguished  by  veins  or  nerves  that  start 
near  the  base  of  the  leaves,  and  run  almost  parallel  to  the  midrib. 

E,  coriacea— This  is  another  of  White  Gums  from  the  Blue  Mountains;  40 
to  80  feet;  not  much  valued. 

E.  radiata— The  Biver  White  Gum  (by  some  considered  a  variety  of  the 
Messmate  or  E,  amygdalina).  This  is  a  smooth  tree  with  bark  often  hanging 
in  long  strips  from  the  upper  branches;  it  never  grows  away  from  water;  60 
to  60  feet;  timber  not  valued  by  the  settler. 
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E,  eugeniaides—The  Monntaiii  Blue  Gum;  100  feet  high,  and  much  used  by 
wheelwrights  and  oarpenters,  bat  is  not  equal  to  E.  gcmocahjx^  the  Flooded  or 
Blue  Gum. 

E,  yradlit  is  Dr.  Mueller's  E,  fruHceiorum;  a  small  tree  or  shrub  of  several 
varieties. 

E.  Saligna  a  Gray  or  Flooded  Gum  of  rather  drooping  habit  and  no  great 
size;  in  low  grounds,  Tiear  acUi  water;  although  a  fine  looking  tree,  sometimes 
100  feet  in  height,  the  wood  is  inferior. 

E.  maciUcUa  or  Spotted  Gum  is  one  of  the  handsomest;  100  feet  and  upwards; 
well  defined  by  its  double  lid  and  urn-shaped  seed-vessel;  some  esteem  it 
equal  to  the  English  oak,  others  regard  it  as  fire-wood;  used  for  staves  and 
upper  parts  of  railroad  bridges,  etc. ;  grows  in  poor  soils,  New  South  Wales 
and  South  Queensland. 

E.  virgaia — Styled  Mount  Ash  (this  name,  I  see,  is  given  to  E,  amygdalina 
or  Messmate  in  the  Government  Report  of  the  Secretary  for  Agriculture  of 
1874).  This  is  a  fine  tree,  120  feet  high,  growing  on  rocky  mountain  ridges; 
makes  better  staves,  good  shafts,  and  all  common  carpenter  work,  fences,  etc. 

E.  obtuslftora — An  inferior  kind  of  Box  or  Blackbut;  has  large  fiowers,  and 
an  ovid  blunt  seed-vessel;  the  wood  is  valueless. 

E.  pUularis  or  Blackbut  of  South  Queensland,  Gipps  Land  and  New  South 
Wales,  is  one  of  the  largest  and  most  valuable  species  of  the  Gums.  A  tree 
of  over  46  feet  circumference  5  feet  from  the  butt;  150  to  the  first  limb.  The 
wood  is  excellent  for  house  carpentry,  ship  building,  and,  indeed,  for  any 
purpose  where  strength  and  durability  are  required;  specific  gravity  0.897:  no 
species  known  bears  a  greater  crushing  strain  in  the  direction  of  its  fibre;  it 
prefers  good  soil,  and  grows  rapidly. 

E.  acmenoideSf  or  White  Mahogany,  is  remotely  alUed  to  the  above. 

E,  Bicoior  comprises  several  varieties,  called  Bastard  Box  or  Tellow  Box; 
this  resembles  the  narrow-leaved  variety  of  Iron  Bark;  has  grey  and  white 
patches,  hence  the  specific  name;  80  to  100  feet  high;  when  young,  smooth 
above,  or  half-barked  like  the  Box;  older,  nearly  all  the  bark  falls  off;  the 
wood  is  very  hard,  good  for  fencing,  shafts,  poles,  cogs,  etc.;  exceedingly 
durable;  heavy,  but  does  not  spUt  well;  as  it  does  not  sun-crack,  it  is  es- 
teemed for  spokes,  weather  boards,  etc. 

E,  Jiemiphioia  is  the  well-known  Box.  In  first-class  repute  for  hardness, 
toughness  and  durability;  burns  brilliantly,  and  emits  great  heat,  but  it  is 
attacked  in  the  ground  by  dry  rot  and  the  white  ant;  specific  gravity,  1.129; 
shafts,  spokes,  plough-beams,  etc. 

PBGC.  Oal.  Aoad.  8oz.,  YoIn  VI.— 8. 
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E,  longifdUa,  nsnallj  called  Wooleybnt,  though  in  some  diitricts  called 
Peppermint,*  on  account  of  the  oil  of  the  leaves  having  that  flavor.  A  very 
fine  tree,  with  leaves  more  than  a  foot  long;  flowers  large,  in  3b;  seed- vessels 
best  defined  of  all,  %  inch  long,  %  in  diameter,  foor-celled,  valves  not  pro- 
truding beyond  the  broad  oblique  rim.  The  volatile  oil  of  (he  leaves  possess 
remarkable  qualities,  but  the  wood  is  not  much  esteemed,  save  as  fuel;  it  is, 
however,  split  for  fencing  and  the  like,  but  not  durable;  others  say  excellent; 
the  fibre  of  the  bark  is  adapted  for  packing  and  paper  making. 

E,  diversifdlia^X  tree  of  beautiful  form,  SO  feet  high;  wood  indifferent » 
buds  and  seed-vessels  small,  eight,  in  axillary  or  lateral  umbels. 

E,  pol^nthanos  is  a  tree  of  moderate  size  called  Lignum  Vitce,  Poplar-leaved 
Gum,  or  Bastard  Box;  wood  brown  towards  the  centre;  very  hard  and  tough. 

E.  pulvenUenta  and  E,  dnerea — Two  varieties  of  small  tree  called  Argyle 
Apple  (being  similar  to  Angophora  gubvdtainay  or  Apple  of  the  Colonists). 

E,  acmenioidea  or  the  White  Mahogany;  often  mistaken  for  the  Stringy 
Bark  {E.  obliqua,  capitella,  etc.),  but  ^e  bark  is  not  so  fibrous,  nor  the  leaves 
so  oblique,  whilst  the  specific  gravity  of  the  wood  is  much  greater;  found 
near  the  coast;  timber  useful  for  building  purposes,  palings,  etc. ;  when  nioely 
planed,  has  an  ornamental  appearance. 

E.  robusta  is  the  Swamp  Mahogany,  a  very  large  tree;  over  100  feet,  and  5 
diameter;  in  low  marshy  places;  seed-vessel  x^ore  than  one-half  an  inch  long, 
the  capsule  deeply  sunk;  in  young  trees  the  leaves  are  large  and  glossy.  The 
wood  is  not  considered  durable,  though  people  differ  in  opinion;  used  for 
rough  furniture  and  inside  work,  ship-building,  wheelwrights,  and  for  mallets, 
etc. 

E.  botrycidea  is  the  Bastard  Mahogany  of  workmen;  it  grows  in  sandy  places 
near  the  sea.  A  tree  of  gnarled  and  crooked  growth  of  no  great  height;  used 
for  fuel,  knees,  etc.,  of  vessels. 

E,  reainifera,  often  called  Bed  and  Forest  Mahogany;  the  first  name  is  taken 
from  the  oolor  of  the  wood,  the  other  from  being  found  in  forests  remote  from 
the  coast.  The  wood  is  very  strong  and  durable,  and  is  used  extensively  for 
fencing,  beams,  rafters  and  rough  work;  specimens  of  sound  wood  that  had 
been  fifty-four  years  in  a  church  were  taken  down  and  sent  to  the  Paris 
Exposition. 

E,  corymboaa,  or  Bloodwood,  from  the  color  of  the  resin  thai  exudes  from 
between  the  concentric  circles;  inland  species;  120  feet;  for  fences  and  file- 
wood;  of  rapid  growth;  the  wood  is  soft,  especially  in  young  trees;  becomes 

*  This  we  take  to  be  the  far-famed  fire-proof  shingle  tree;  epackx  can  only  bnm  a  hole 
through,  but  it  will  neither  flame  nor  spread;  splits  to  a  charm. 
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harder  in  age;  said  to  stand  well  in  damp  ground;  some  affirm  its  great 
strength  and  durability;  seeds  winged. 

E.  eximia  is  the  Mountain  Blood  wood;  Bentham  thought  this  species  more 
.  nearly  allied  to  E,  maculata  or  Spotted  Gum  than  to  Bloodwood;  flowers  large, 
corymbose;  the  operculum  or  lid  is  double,  the  seed-yessel  is  urn-shaped, 
nearly  an  inch  long;  top  of  caps  ale  deeply  sunk. 

E.  Btricta  is  a  shrubby  species;  fllie  linear  leaves;  forms  thick  brushes;  it  is 
the  E,  mierophyUa  of  Cunningham. 

E.  dwea*  and  E.  piperita  are  two  of  the  Peppermints;  the  first  has  small, 
and  often  opposite  leaves;  the  latter  very  large,  like  a  Stringy  Bark,  but  not 
so  thick,  nor  are  they  so  oblique  at  the  base;  flower-buds  smaller;  lid  more 
hemispherical  and  sharper  at  the  point,  whilst  the  seed- vessel  is  more  globose; 
but  they  vary  from  Mountain  Ash  (E,  radiata)  in  bark  and  habit;  5  to  15  feet 
diameter;  200  feet  of  clear  shaft,  etc. 

E,  mModora,  the  Bed  Flowering  or  Black  Iron  Bark;  flowers  ornamental; 
delicious  honey-like  odor,  as  the  name  indicates;  60  feet;  timber  in  quality 
variable. 

E,  parmiculaia,  and  E.  cerebra  (one  species),  are  mere  varieties  of  the  White 
Iron  Bark,  one  of  the  most  valuable  trees;  specific  gravity,  1.016;  the  breaking 
weight  of  a  transverse  strain  of  a  beam  four  feet  between  bearings  1  %  square, 
4,519  lbs.;  best  of  all  the  Iron  Barks;  a  smooth,  uniform  outer  bark;  hard, 
tough,  inlocked  strong  wood;  highly  esteemed  by  coach-makers  and  wheel- 
wrights for  poles,  shafts,  etc.,  of  carriages,  spokes  of  wheels;  also  largely  for 
piles  and  railway  sleepers;  150  feet  high  by  16  feet  diameter;  both  of  these 
are  united  into  one  species. 

E.  siderophloia  is  the  Bed  or  Large-leaved  Iron  Bark,  formerly  described  as 
E.  resinifera;  this  yields  the  brown  gum  or  Botany  Bay  Kino  (inspissated 
juice).  The  wood  though  not  so  tough  as  the  preceding,  is  considered  one 
of  the  strongest  and  most  durable  of  timbers.  There  are  two  varieties;  both 
vary  from  80  to  120  feet,  distinguished  by  the  bark,  which  is  darker  color  than 
the  E.  panniculaia  or  White  Iron  Bark,  and  the  leaves  are  more  uniformly 
larger. 

E.  meianophloia  is  the  Silver-leaved  or  Broad-leaved  Iron  Bark;  a  taller  tree 
than  the  other  Iron  Barks,  and  readily  known  by  its  atemless.or  sessile 
opposite  leaves,  which  are  glaucous  or  mealy  white. 

E,  obliqua,  E.  capiidla  and  E,  macrorhyncka — Hon.  Wm.  Woolls,  F.  L.  S.  (from 
whom  we  collate),  considers  them  all  as  forms  of  the  Stringy  Bark,  only 
varying  with  climate,  soil,  elevation  or  proximity  to  the  sea,  etc. ;  rises  to  100 


*It  is  poMible  thlB  m«7  be  the  SkktgU  tru  (?)  of  a  prevlone  note. 
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or  120  feet;  some  of  these  woods  are  reported  as  excellent  for  honse-carpentry, 
whilst  others  were  inferior;  300  to  400  feet  high;  the  bark  makes  packing, 
printing,  and  even  writing  paper;  also  good  for  mill  and  paste-boards;  the 
pulp  bleaches  readily;  forms  the  main  mass  of  forests  of  the  more  barren 
mountains;  the  thick  bark  has  also  been  successfully  mannfactnred  into 
door-mats,  cheap  fences,  palings,  shingles  and  wood-work. 

E,  amifgdalina  or  Almond-leaved  Eucalyptus,  or  Messmate,  is  like  the  Stringy 
Bark,  but  the  upper  branches  are  smooth;  200  feet  high;  wood  not  much 
valued;  a  hard  tree  for  the  settlers  to  kill,  it  is  so  irregular  at  the  base;  wood 
folded  or  deeply  indented,  forming  clefts  or  '*  pockets  "  so  that  they  cannot 
ring,  belt  or  girdle  the  tree  to  advantage,  for  they  fail  to  reach  all  the  bark  of 
these  hollows.  In  the  Messmate  the  leaves  ar.e  not  so  thick  as  in  the  Stringy 
Bark,  nor  are  they  so  oblique  at  the  base;  flower-buds  are  smaller;  lid  more 
hemispherical,  and  its  point  sharper,  whilst  the  seed-vessel  is  more  globose; 
but  they  vary  from  E.  radiata  in  bark  and  habit;  5  to  15  feet  diameter,  with 
20O  feet  of  clean  shaft. 

Dr.  Mueller's  scientific  work  abounds  in  varied  information;  but  collations 
from  that  work  are  omitted  to  avoid  repetition.  For  medical  and  manifold 
uses  see  his  work. 

P.  S.— As  Dr.  Mueller's  * 'Additions  to  the  list  of  Principal  Timber  Trees, 
etc."  (Issued  1871-2,  by  the  Victorian  Acclimatization  Society)  is  not  aoeess- 
ible  to  many,  we  extract  the  following: 

E.  hotryoides.  Smith.  From  East  Qipps  Land  to  South  Queensland.  One 
of  the  most  stately  among  many  species,  remarkable  for  its  dark  green  shady 
foliage.  It  delights  on  river  banks— 80  feet  without  a  branch,  diameter  of  8 
feet.  Timber  usually  sound  to  the  center;  water  work,  wagons,  knees  of 
boats,  etc.,  for  posts  very  lasting,  as  no  decay  was  observed  in  14  years. 

E,  brachypoda,  Turo.  Widely  dispersed  over  the  most  arid  tropical  and 
extra-tropical  inland  regions  of  Australia.  One  of  the  best  trees  for  desert 
tracts;  in  favorable  places  150  feet  high.  Wood  brown,  sometimes  very  dark, 
hard,  heavy  and  elastic,  prettily  marked,  used  for  cabinet  work,  but  more 
particularly  for  piles,  bridges  and  railway  sleepers.  (Bev.  Dr.  WooUs) . 

E,  oalophyUa,  B.  Brown.  S.  W.  Australia.  More  umbrageous  than  most 
Eucalypti,  and  of  comparatively  rapid  growth.  The  wood  is  free  of  resin 
when  grown  on  alluvial  land,  but  not  so  when  produced  on  stony  ranges. 
Preferred  to  E,  marginata  and  E.  oornuta  for  rafters,  spokes  and  fence-rails— 
strong  and  light  but  not  lasting  long  underground.  Bark  valuable  for  tan- 
ning, as  an|admixture  to  Acacia  bark. 

E.  comuta.  S.  W.  Australia.  A  large  tree  of  rapid  growth,  prefers  a  some- 
what humid  soil.  Used  for  various  artizan  work,  preferred  for  strongest 
shafts  and  frames  of  carts,  and  work  requiring  hardness,  toughness  and  elaa- 
ticity. 
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E.  crebra,  P.  V.  Mueller.  The  narrow-leayed  Iron  Bark  of  N.  S.  Wales 
and  Qaeensland.  Wood  reddish,  hard,  heavy,  elastic  and  durable;  lor 
bridges  much  in  nse,  also  for  wagons,  piles,  fencing,  etc.  E,  melanophoiaf 
(F.  Y.  M.)  the  silyer-leaved  Iron  Bark;  E.  leptophleha:  E.  irachyphloxa  and  E, 
drepanphylla  are  closelj  allied  species  of  similiar  value.  Thej  all  exude  as- 
tringent gum-resin  in  considerable  quantity,  like  Kino  in  appearance  and 
property.  * 

E.  Doratoxylon,  F.  V.  M.  The  spearwood  of  S.  W.  Australia.  In  sterile 
districts.  The  stem  is  slender  and  remarkably  straight,  wood  firm  and  elas- 
tic; nomadic  natives  wander  far  to  obtain  it  for  their  spears. 

E.  eugemoides,  S.  N.  S.  Wales.  Regarded  by  the  Bev.  Dr.  WooUs  as  a 
fully  distinct  species.  Its  splendid  wood,  there  often  called  Blue  Gum  tree 
wood,  available  for  many  purposes,  and  largely  utilized  for  ship  building. 

E.  goniocahfx,  F.  V.  M.  From  Cape  Otway  to  the  southern  parts  of  N.  S. 
Wales.  A  large  tree,  which  should  be  included  among  those  for  new  planta- 
tions. Its  wood  resembles  in  many  respects  that  of  E.  globulus,  proved  a 
valuable  timber  for  house  building,  fence  rails,  etc. 

E.  Guimii,  J.  Hook.    At  Alpine  and  sub-Alpine  elevations. 

The  other  more  hardy  Euoalypts  comprise  E.  coriacea,  E.  E,  alpina,  umu 
gera,  E.  oocdferay  and  E.  vemicosa,  which  all  reach  heights  covered  with 
snow  for  several  months  in  the  year. 

E.  Leucoxylon,  F.  Y.  M.  {E,  sideroxi/lon,  syn.)  The  common  Iron  bark  of 
Victoria.  Some  parts  of  S.  Australia  and  N.  S.  Wales.  As  this  durable 
timber  is  falling  short,  and  for  some  purposes  superior  to  almost  any  other 
Eucalypt,  its  culture  should  be  fostered,  especially  as  it  can  be  raised  on  stony 
ridges  of  little  use.  The  wood  is  pale,  sometimes  dark.  The  tree  restricted 
generally  to  the  lower  silurian  sandstone  and  slate,  with  ironstone  and  quartz. 
It  is  rich  in  Kino. 

E.  Phosmcea,  F.  V.  M.  Little  is  known  of  the  timber,  but  the  brilliancy  of 
its  scarlet  flowers  should  commend  it  to  extensive  culture.  For  the  same 
reason  also  E.  miniata  from  North  Australia,  and  E.  ficifolia  from  S.  W.  Aus- 
tralia.   Carpenteria  and  Amheim's  Land. 

E,  platyphylla,  F.  Y.  M.  Queensland.  One  of  the  best  shade  trees.  Bev. 
Mr.  Woods  saw  leaves  \y^  long  by  1  foot  wide.  Thrives  in  open  or  exposed 
localities. 

E,  tesselariSj  F.  Y.  M.  N.  Australia  and  Queensland.  Furnishes  a  brown, 
rather  elastic  wood,  not  very  hard,  available  for  varied  artizan  work,  staves, 
flooring,  etc.    Exudes  much  astringent  gum-resin. 
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Mr.  Stearns  made  some  verbal  remarks  concerning  Dr.  Kel- 
logg's  paper,  and  mentioned  the  proper  and  improper  methods 
of  transplanting  the  young  trees. 

Mr.  Steams  also  called  the  attention  of  the  Academy  to  the 
peculiarities  of  certain  young  trout  in  the  hatching  troughs  at 
Berkeley.  Some  of  the  fish  which  -were  hatched  from  eggs 
brought  from  the  Eastern  States  by  rail,  were  double — some 
two  heads  and  one  tail,  and  others  were  distinctly  formed  but 
joined  together  by  a  filmy  substance. 

A  letter  was  read  from  Prof.  D.  C.  Gilman,  President  of  the 
University  of  California,  inviting  the  members  of  the  Academy 
to  hold  a  session  at  Berkeley  on  Monday,  February  22d. 

The  invitation  was  accepted,  and  the  Academy  adjourned  to 
meet  at  Berkeley  on  Monday,  February  22d,  at  11  a.  u. 


Special  MsETmo  at  Bebkelet,  Februabt  22d,  1875. 

Henry  G.  Hanks  in  the  Chair. 

Mr.  Stearns,  in  behalf  of  the  Academy,  made  some  remarks 
to  those  present,  reminding  the  members  that  the  Academy  must 
depend  mainly  upon  the  University  to  fiU  its  ranks  as  time 
thinned  it  of  its  pioneers. 

Professor  Joseph  LeConte  read  the  following  paper,  the  result 
of  original  investigations  near  Lake  Tahoe: 

On  some  of  the  Ancient  Gla^^iers  of  the  Sierra. 

BT  JOSEPH  LX  OONTX, 

Frofenor  of  Oeology  of  the  Unlveraity  of  OalifomU. 

II. — bOMB  OF  THX  TBISnTABIES  OF  hkXS  VaLLKT  GlAGIEB. 

Last  summer  I  had  again  an  opportunity  of  examining  the  pathways  of 
some  of  the  ancient  glaciers  of  the  Sierra.  It  will  be  remembered,  by  those 
interested  in  this  subject,  that  two  years  ago  I  published  a  paper  with  the 
above  title.*    One  of  the  grandest  of  the  glaciers  there  mentioned  was  one 

•Am.  Jonrn*!,  Ser.  Ill,  Vol.  6,  p.  U0.    Proc.  Gal.  Actd.  ScionooB,  Vol.  rv^,  part  5,  p.  39. 
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which  I  called  Lake  Valley  Glacier,  Taking  its  rise  in  snow  fountains 
amongst  the  high  peaks  in  the  neighborhood  of  Silver  Mountain,  this  great 
glacier  flowed  notthwards  down  Lake  Valley,  and  gathering  tributaries  from 
the  summit  ridges  on  either  side  of  the  valley,  but  especially  from  the  higher 
western  summits,  it  filled  the  basin  of  Lake  Tahoe,  forming  a  great  mer  de 
glace,  50  miles  long,  15  miles  wide,  and  at  least  2,000  feet  deep,  and  finally 
escaped  northeastward  to  the  plains.  The  outlets  of  this  great  mer  de  glace 
are  yet  imperfectly  known.  A  part  of  the  ice  certainly  escaped  by  Truckee 
Canon,  (the  present  outlet  of  the  lake) ;  a  part  probably  went  over  the  north- 
eastern margin  of  the  basin.  My  studies  during  the  summer  were  confined 
to  some  of  the  larger  tributaries  of  this  great  glacier. 

Truckee  Canon  and  Donner  Lake  Olaciers. — ^I  have  said  that  one  of  the  out- 
lets of  the  great  mer  de  glace  was  by  the  Truckee  Biver  Canon.  The  stage 
road  to  Lake  Tahoe  runs  in  this  cafion  for  fifteen  miles.  In  most  parts  of 
the  canon  the  rocks  are  volcanic  and  crumbling,  and  therefore  ill  adapted  to 
retain  glacial  marks;  yet  in  some  places  where  the  rock  is  harder  these  marks 
are  unmistakable.  On  my  way  to  and  from  Lake  Tahoe,  I  observed  that  the 
Truckee  Canon  glacier  was  joined  at  the  town  of  Truckee  by  a  short  but 
powerful  tributary,  which,  taking  its  rise  in  an  immense  rocky  amphitheater 
surrounding  the  head  of  Donner  Lake,  flowed  eastward.  Donner  Lake, 
which  occupies  the  lower  portion  of  this  amphitheater,  was  evidently  formed 
by  the  down-flowing  of  the  ice  from  the  steep  slopes  of  the  upper  portion 
near  the  summit.  The  stage  road  from  Truckee  to  the  summit  runs  along  the 
base  of  a  moraine  close  by  the  margin  of  the  lake  on  one  side,  while  on  the 
other  side,  along  the  apparently  almost  perpendicular  rocky  face  of  the  am- 
phitheater, 1,000  feet  above  the  surface  of  the  lake,  the  Central  Pacific  Bail- 
road  winds  its  fearful  way  to  the  same  place.  In  the  upper  portion  of  this 
amphitheater  large  patches  of  snow  still  remain  unmelted  during  the  snmmer. 

My  examination  of  these  two  glaciers,  however,  was  very  cursory.  I  hasten 
on,  therefore,  to  others  which  I  traced  more  carefully. 

As  already  stated  in  my  former  paper,  Lake  Tahoe  lies  countersunk  on  the 
very  top  of  the  Sierra.  This  great  range  is  here  divided  into  two  summit 
ridges,  between  which  lies  a  trough  50  miles  long,  20  miles  wide,  and  3,000- 
3,500  feet  deep.  This  trough  is  Lake  Valley.  Its  lower  half  is  filled  with  the 
waters  of  Lake  Tahoe.  The  area  of  this  lake  is  about  250  square  miles,  its 
depth  1,640  feet,  and  its  altitude  6,200  feet.  It  is  certain  that  during  the 
fullness  of  glacial  times  this  trough  was  a  great  mer  de  glace,  receiving  trib- 
utaries from  all  directions  except  the  north.  But  as  the  glacial  epoch  waned— 
as  the  great  mer  de  glace  dwindled  and  melted  away,  and  the  lake  basin  be- 
came occupied  by  water  instead,  the  tributaries  still  remained  as  separate 
glaciers  flowing  into  the  lake.  The  tracks  of  these  lingering  smaller  glaciers 
are  far  more  easily  traced,  and  their  records  far  more  easily  read,  than  are 
those  of  the  greater  but  more  ancient  glacier  of  which  they  were  but  once 
the  tributaries. 

Of  the  two  summit  ridges  mentioned  above,  the  western  is  the  higher.  It 
bears  the  most  snow  novo,  and  in  glacial  times  gave  origin  to  the  grandest 
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glaciers.  Again :  the  peaks  on  both  these  summits  rise  higher  and  higher  as 
we  go  toward  the  upper  or  southern  end  of  the  lake.  Hence  the  largest  gla- 
ciers ran  into  the  lake  at  its  southwestern  end.  And,  nince  the  mountain  fdopes 
here  are  towards  the  northeast  and  therefore  the  shadiest  and  coolest,  here 
also  the  glaciers  have  had  the  greatest  vitality  and  lived  the  longest,  and  have, 
therefore,  left  the  plainest  record.  Doubtless,  careful  examination  would 
discover  the  pathways  of  glaciers  running  into  the  lake  from  the  eastern  sum- 
mits also;  but  I  failed  to  detect  any  very  clear  traces  of  such,  either  on  the 
eastern  or  on  the  northern  portion  of  the  western  side  of  the  lake;  while 
between  the  southwestern  end  and  Sugar  Pine  Point,  a  distance  of  only  eight 
or  ten  miles,  I  saw  distinctly  the  pathways  of  five  or  six.  North  ol  Sugar  Pine 
Point  there  are  also  several.  They  are  aU  marked  by  moraine  ridges  running 
dawn  from  the  summits  and  projecting  as  points  into  the  lake.  The  pathways 
of  three  of  these  glaciers  I  studied  somewhat  carefully,  and  after  a  few  pre- 
liminary remarks,  will  describe  in  some  detail. 

Mountains  are  the  culminating  points  of  the  scenic  grandeur  and  beauty 
of  the  earth.  They  are  so,  because  they  are  also  the  culminating  points  of  all 
geological  agencies — igneous  agencies  in  mountain /orma^ion,  aqueous  agencies 
in  mountain  sculpture.  Now,  I  have  already  said  that  the  mountain  peaks 
which  stand  above  the  lake  on  every  side,  are  highest  at  the  southwestern 
end,  where  they  rise  to  the  altitude  of  3,000  feet  above  the  lake  surface,  or  be- 
tween 9,000  and  10,000'  feet  above  the  sea.  Here,  therefore,  ran  in  the  great, 
est  gladers,  here  we  find  the  profoundest  glacial  sculpturings,  and  here  also 
are  clustered  all  the  finest  beauties  of  this  the  most  beautiful  of  mountain 
lakes.  I  need  only  name  Mt.  Tallao,  Fallen  Leaf  Lake,  Cascade  Lake,  and 
Emerald  Bay,  all  within  three  or  four  miles  of  each  other  and  of  the  Tallae 
House.  These  three  exquisite  little  lakes,  (the  Emerald  Bay  is  also  almost  a 
lake)  nestled  closely  against  the  loftiest  peaks  of  the  western  summit  ridge, 
are  all  perfect  examples  of  glacial  lakes. 

South  of  Lake  Tahoe,  Lake  Valley  extends  for  fifteen  miles  as  a  plain, 
gently  rising  southward.  At  its  lower  end  it  is  but  a  tew  feet  above  the  lake 
surface,  covered  with  glacial  drift  modified  by  water,  and  diversified,  especially 
on  its  western  side,  by  debris  ridges,  the  moraines  of  glaciers  which  continued 
to  flow  into  the  valley  or  into  the  lake  long  after  the  main  glacier,  of  which 
they  were  once  tributaries,  had  dried  up.  On  approaching  the  south  end  of 
the  lake  by  steamer,  I  had  observed  these  long  ridges,  divined  their  meaning, 
and  determined  on  a  closer  acquaintance.  While  staying  at  the  Tallae  House 
I  repeatedly  visited  them,  and  explored  the  canons  down  which  their  materials 
were  brought.    I  proceed  to  describe  them. 

Fallen  Leaf  Lake  Glacier. — Fallen  Leaf  Lake  (see  map)  lies  on  the 
plain  -of  Lake  Valley,  about  one  a  half  miles  from  Lake  Tahoe,  its  surface 
but  a  few  feet  above  the  level  of  the  latter  lake,  but  its  bottom  far,  probably 
several  hundred  feet,  below  that  level.  It  is  about  three  to  three  and  one-half 
miles  long  and  one  and  one-fourth  miles  wide.  From  its  upper  end  runs  a 
canon  bordered  on  either  side  by  the  highest  peaks  in  this  region.  The  rooky 
walls  of  this  canon  terminate  on  the  east  side  at  the  head  of  the  lake,  but  on 
the  west  side,  a  little  further  down.    The  lake  is  bordered  on  each  side  by  an 


Digitized  by  VjOOQ IC 


ACADEMY   OF  SCIENCES.  41 

admirably  marked  debris  ridge  (moitdneB)  three  hundred  feet  high,  four  miles 
long,  and  one  and  one-half  to  two  miles  apart.  These  moraines  may  be  traced 
back  to  the  termination  of  ^e  rocky  ridges  which  bound  the  canon.  On  the 
one  side  the  moraine  lies  wholly  on  the  plain;  on  the  other  side  its  upper 
part  lies  against  the  slope  of  Mt.  Tallac.  Near  the  lower  end  of  the  lake  a 
somewhat  obscure  branch  ridge  comes  off  from  each  main  ridge,  and  curving 
around  they  form  an  imperfect  terminal  moraine,  through  which  the  outlet  of 
the  lake  breaks  its  way. 

On  ascending  the  canon  the  glaciation  is  very  conspicuous,  and  becomes 
more  and  more  splendid  at  every  step.  From  Soda  Springs  (map  s.  s.)  up^ 
wards,  it  is  the  most  beautiful  I  have  ever  seen.  In  some  places,  for  many 
acres  in  extent,  the  whole  rocky  bottom  of  the  canon  is  smooth  and  polished, 
aod  gently  undulating,  like  the  surface  of  a  glassy  but  billowy  sea.  The 
glaciation  is  distinct,  also,  up  the  sides  of  the  canon  1,000  feet  above  its  floor. 

There  can  be  no  doubt,  therefore,  that  a  glacier  once  came  down  this  canon, 
filling  it  1,000  feet  deep,  scooped  out  Fallen  Leaf  Lake  just  where  it  struck 
the  plain  and  changed  its  angle  of  slope,  and  pushed  its  snout  four  miles  out 
on  the  level  plain,  nearly  to  the  present  shores  of  Lake  Tahoe,  dropping  its 
debris  on  either  side,  and  thus  forming  a  bed  for  itself.  In  its  subsequent 
retreat  it  seems  to  have  rested  its  snout  some  time  at  the  lower  end  of  Fallen 
Leaf  Lake,  and  accumulated  there  an  imperfect  terminal  moraine.  The  out- 
lines of  this  little  lake,  with  its  bordering  moraines,  are  ethown  in  the  diagram 
map. 

2.  Cascade  Lake  Glacier. — Cascade  Lake,  like  Fallen  Leaf  Lake,  is  about 
one  and  one-half  miles  from  Lake  Tahoe,  but,  unlike  Fallen  Leaf  Lake,  its 
discharge  creek  has  considerable  fall,  and  the  lake  surface  is,  therefore,  prob- 
ably 100  feet  above  the  level  of  the  greater  lake.  On  either  side  of  this  creek, 
from  the  very  border  of  Lake  Tahoe,  runs  a  moraine  ridge  up  to  the  lake, 
and  thence  close  along  each  side  of  the  lake  up  to  the  rocky  points  which 
terminate  the  true  mountain  canon  above  the  head  of  the  lake.  I  have  never 
anywhere  seen  more  perfectly  defined  moraines.  I  climbed  over  the  larger 
western  moraine  and  found  that  it  is  partly  merged  into  the  eastern  moraine 
of  Emerald  Bay  to  form  a  medial  at  least  300  feet  high,  and  of  great  breadth, 
(see  map.)  From  the  surface  of  the  little  lake,  the  curving  branches  of  the 
main  moraine,  meeting  below  the  lake  to  form  a  terminal  moraine,  are 
very  distinct.  At  the  head  of  the  lake  there  is  a  perpendicular  cliff  over 
which  the  river  precipitates  itself,  forming  a  very  pretty  cascade  of  100  feet 
or  more.  On  ascending  the  canon  above  the  head  of  the  lake,  for  several 
miles,  I  found,  everywhere,  over  the  lip  of  the  precipice,  over  the  whole  fioor 
of  the  canon,  and  up  the  sides  1,000  feet  or  more,  the  most  perfect  glaciation. 

There  cannot  be,  therefore,  the  slightest  doubt  that  this  also  is  the  pathway 
of  a  glacier  which  once  ran  into  Lake  Tahoe.  After  coming  down  its  steep 
rocky  bed,  this  glacier  precipitated  itself  over  the  cliff,  scooped  out  the  lake 
at  its  foot,  and  then  ran  on  until  it  bathed  its  snout  in  the  waters  of  Lake 
Tahoe,  and  probably  formed  icebergs  there.  In  its  subsequent  retreat  it  seems 
to  have  dropped  more  debris  in  its  path,  and  formed  a  more  perfect  terminal 
moraine  than  did  Fallen  Leaf  Lake  Glacier. 
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Emerald  Bay  Olacier. — All  that  I  have  said  of  Fallen  Leaf  Lake  and  Cas- 
cade Lake,  apply,  almost  word  for  word,  to  Emerald  Bay.  This  beauttfnl 
bay,  almost  a  lake,  has  also  been  formed  by  a  glaoier.  It  also  is  bounded  on 
either  side  by  moraines,  which  mn  down  to  and  eyen  project  into  Lake  Tahoe, 
and  may  be  traced  up  to  the  rocky  points  which  form  the  mouth  of  the  canon 
at  the  head  of  the  bay.  Its  eastern  moraine,  as  already  stated,  is  partly 
merged  into  the  western  moraine  of  Cascade  Lake,  to  form  a  hoge  medial 
moraine.  Its  western  moraine  lies  partly  against  a  rocky  ridge  which  runs 
down  to  Lake  Tahoe  to  form  Rubicon  Point.  At  the  head  of  the  bay,  as  at 
the  head  of  Cascade  Lake,  there  is  a  cliif  about  100  feet  high,  oyer  which  the 
river  precipitates  itself  and  forms  a  beautiful  cascade.  Oyer  the  lip  of  this 
cUff,  and  in  the  bed  of  the  canon  above,  and  up  the  sides  of  the  oUff-Hke 
walls,  1,000  feet  or  more,  the  most  perfect  glaciation  is  found.  The  only  dif- 
ference between  this  glacier  and  the  two  preceding  is,  that  it  ran  more  deeply 
into  the  main  lake  and  the  deposits  dropped  in  its  retreat  did  not  rise  hig^ 
enough  to  cut  off  its  little  rock  basin  from  that  lake,  but  exists  now  only  as  a 
shallow  bar  at  the  mouth  of  the  bay.  ThiB  bar  consists  of  true  moraine  mat- 
ter, i.  e.,  intermingled  boulders  and  sand,  which  may  be  examined  through 
the  exquisitely  transparent  water  almost  as  perfectly  as  if  no  water  were 
present.    Some  of  the  boulders  are  of  large  size. 

All  that  I  have  described  separately  and  in  detail,  and  much  more,  may  be 
taken  in  at  one  view  from  the  top  of  Mt.  Tallac.  From  this  peak  nearly  the 
whole  course  of  these  three  glaciers,  their  fountain  amphitheaters,  their  canon 
beds,  and  their  lakes  enclosed  between  their  moraine  arms,  may  be  seen  at 
once.  The  view  from  this  peak  is  certainly  one  of  the  finest  I  have  ever  seen. 
Less  grand  and  diversified  in  mountain  forms  than  many  from  peaks  above 
the  Yosemite,  it  has  the  added  beauty  of  extensive  water  surface,  and  the 
added  interest  of  several  glacial  pathways  in  a  limited  space.  The  observer 
sits  on  the  very  edge  of  the  fountain  amphitheaters  still  holding  laiige  masses 
of  snow:  immediately  below,  almost  at  his  feet,  lie  glistening,  gem-like,  in 
dark,  rooky  setting,  the  three  exquisite  little  lakes;  on  either  side  of  tiiese, 
embracing  and  protecting  them,  stretch  out  the  moraine  arms,  reaching  to- 
ward and  directing  the  eye  to  the  great  lake,  which  lies,  map-like,  with  all  its 
sinuous  outlines  perfectly  distinct,  even  to  its  extreme  northern  end,  twenty- 
five  to  thirty  miles  away.  As  the  eye  sweeps  again  up  the  canon-beds,  little 
lakes,  glacier-scooped  rock  basins,  filled  with  ice-cold  water,  fiash  in  the  sun- 
light on  every  side.    Twelve  or  fifteen  of  these  may  be  seen. 

From  appropriate  positions  on  the  surface  of  Lake  Tahoe,  also,  all  the 
moraine  ridges  are  beautifully  seen  at  once,  but  the  glacial  lakes  and  the 
canon-beds,  of  course,  cannot  be  seen.  I  have  attempted,  in  the  rough  sketch 
accompanying  this  paper,  to  express  the  combined  results  of  observations 
from  many  points.  The  outlines  of  the  great  and  small  lakes  are  accurate, 
as  these  have  been  taken  from  reliable  maps.  Also  the  general  position  of 
the  rocky  points,  and  the  moraine  ridges,  are  tolerably  correct.  But,  other- 
wise, the  sketch  is  intended  as  an  illustrative  diagram  rather  than  a  topo- 
graphical map.  The  view  is  supposed  to  be  taken  from  an  elevated  position 
above  the  lake  surface,  looking  southward. 
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There  are  Beyeral  questions  of  a  general  nature  suggested  by  mj  examina- 
tion of  these  three  glacial  pathways,  which  I  have  thought  best  to  consider 
separately.  r> 

a.  Evidences  of  the  existence  of  the  Great  Lake  VaUey  Glacier. —Itl  my  former 
paper  I  have  already  given  some  evidence  of  the  former  existence  of  this 
glacier  in  the  glacial  forms  detectable  in  the  upper  part  of  this  valley.  I  will 
now  give  some  additional  evidence  gathered  last  summer. 

On  the  south  shore  of  Lake  Tahoe,  and  especially  at  the  northern  or  lower 
end  of  Fallen  Leaf  Lake,  I  found  many  pebbles  and  some  large  boulders  of  a 
beautifully  striped,  agate-like  slate.  The  stripes  consisted  of  alternate  bands, 
of  black  and  translucent  white,  the  latter  weathering  into  milk  white,  or  yel- 
lowish, or  reddish.  It  was  perfectly  evident  that  these  fragments  were  brought 
down  from  the  canon  above  Fallen  Leaf  Lake.  On  ascending  this  canon  I 
easily  found  the  parent  rock  of  these  pebbles  and  boulders.  It  is  a  powerful 
outcropping  ledge  of  beautifully  striped  silicious  slate,  full  of  fissures  and 
joints,  and  easily  broken  into  blocks  of  all  sizes,  crossing  the  canon  about  a 
half  mile  above  the  lake.  This  rock  is  so  peculiar  and  so  easily  identified 
that  its  fragments  become  an  admirable  index  of  the  extent  of  the  glacial 
transportation.  I  have,  myself,  traced  these  pebbles  only  a  little  way  along 
the  western  shores  of  the  great  lake,  as  my  observations  were  principally 
confined  to  this  part;  but  I  learn  from  my  brother.  Professor  John  Le  Conte, 
and  from  Mr.  John  Muir,  both  of  whom  have  examined  the  pebbles  I  brought 
home,  that  precisely  similar  fragments  are  found  in  great  abundance  all  along 
the  western  shore  from  Sugar  Pine  Point  northward,  and  especially  on  the  / 
extreme  northwestern  shore  nearly  thirty  miles  from  their  source.  I  have 
visited  the  eastern  shore  of  the  lake  somewhat  more  extensively  than  the 
western,  and  nowhere  did  I  see  similar  pebbles.  Mr.  Muir,  who  has  walked 
around  the  lake,  tells  me  that  they  do  not  occur  on  the  eastern  shore.  We 
have,  then,  in  the  distribution  of  these  pebbleq,  demonstrative  evidence  of 
the  fact  that  Fallen  Leaf  Lake  glacier  was  once  a  tributary  of  a  much  greater 
glacier  which  filled  Lake  Tahoe. 

The  only  other  agency  to  which  we  could  attribute  this  transportation,  is 
that  of  shore  ice  and  icebergs,  which  probably  did  once  exist  on  Lake  Tahoe; 
but  the  limitation  of  the  pebbles  to  the  western,  and  especially  the  north- 
western shores,  is  in  exact  accordance  with  the  laws  of  glacial  transportation, 
but  contrary  to  those  of  fioating  ice  transportation — ^for  lake  ice  is  carried 
only  by  winds,  and  would,  therefore,  deposit  equally  on  all  shores. 

Again:  I  think  I  find  additional  evidence  of  a  Lake  Tahoe  mer  de  glace  in 
the  contrasted  character  of  the  northern  and  southern  shores  of  this  lake. 

All  the  little  glacial  lakes  described  above  are  deep  at  the  upper  end  and 
shallow  at  the  lower  end.  Further:  all  of  them  have  a  sand  beach  and  a  sand 
flat  at  the  upper  end,  and  great  boulders  thickly  scattered  in  the  shallow  water, 
and  along  the  shore  at  the  lower  end.  These  facts  are  easily  explained,  if  we 
remember  that  while  the  glacial  scooping  was  principally  at  the  upper  end,  the 
glacial  droopings  were  principally  at  the  lower  end.  And  further:  that  while 
the  glacial  deposit  was  principally  at  the  lower  end,  the  river  deposit,  ainoe 
the  glacial  epoch,  has  been  wholly  at  the  upper  end.  , 
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Now  the  great  lake,  also,  has  a  similar  struotare.  It  also  has  a  beautiliil 
sand  and  gravel  beach  all  along  its  npper  shore,  and  a  sand  fiat  extending  | 

above  it ;  while  at  its  lower,  or  northern  end,  thickly  strewed  in  the  shallow 
water,  and  along  the  shore  line,  and  some  distance  above  the  shore  line,  are 
found  in  great  abundance  boulders  of  enomwua  size.  May  we  not  conclude 
that  similar  effects  have  been  produced  by  similar  causes — that  these  huge  | 

boulders  were  dropped  by  the  great  glacier  at  its  lower  end  ?  Similar  boulders 
are  also  found  along  the  northern  portion  of  the  eastern  shore,  because  the 
principal  flow  of  the  ice-current  was  from  the  southwest,  and  in  the  fullness  | 

of  glacial  times  the  principal  exit  was  over  the  northeastern  lip  of  tlie  basin.  ! 

b.  Origin  of  Lake  Tahoe. — ^That  Lake  Tahoe  was  once  wholly  occupied  by  ! 
ice,  I  think,  is  certain,  but  that  it  was  scooped  out  by  Lake  Valley  glader  is  i 
perhaps  more  doubtful.  All  other  Sierra  lakes  which  I  have  seen  certainly  i 
owe  their  origin  to  glacial  agency.  Neither  do  I  think  we  should  be  staggered  | 
by  the  size  or  enormous  depth  of  this  lake.    Yet,  from  iU  position,  it  may  be 

a  plication-hollow,  or  a  trough  produced  by  the  formation  of  two  parallel  ; 

mountain  ridges,  and  afterwards  modified  by  glacial  agency,  instead  of  a  pure 
glacial- scooped  rook-basin.  In  other  words,  Lake  Valley,  with  its  two  summit 
ridges,  may  well  be  regarded  as  a  phenomena  belonging  to  the  order  of  mountain- 
formation  and  not  to  the  order  of  mountain  sciUpture,  1  believe  an  examination 
of  the  rocks  of  the  two  summit  ridges  would  probably  settle  this.  In  the 
absence  of  more  light  than  I  now  have,  I  will  not  hazard  an  opinion.  I 

c.  Passage  of  slate  into  granite. — From  the  commencement  of  the  rocky 
canon  at  the  head  of  Fallen  Leaf  Lake,  and  up  for  about  two  miles,  the  canon 
walls  and  bed  are  composed  of  slate.  The  slate,  however,  becomes  more  and 
more  metamorphic  as  we  go  up,  until  it  passes  into  what  might  be  called 
trap.  In  some  places  it  looks  like  diorite,  and  in  others  like  porphyry,  1  saw 
no  evidence,  however,  of  any  outburst.  This  latter  rock  passes  somewhat 
more  rapidly  into  granite  at  Soda  Springs.  From  this  point  the  canon  bed 
and  lower  walls  are  granite,  but  the  highest  peaks  are  still  a  dark,  splinteiy, 
metamorphic  slate.  The  glacial  erosion  has  here  cut  through  the  slate  and 
bitten  deep  into  the  underlying  granite.  The  passage  from  slate  through  por- 
phyritic  diorite  into  granite,  may,  I  think,  be  best  explained  by  increasing 
degree  of  metamorphism,  and  at  the  same  time  a  change  of  the  original  sedi. 
ments  at  this  point,  granite  being  the  last  term  of  metamorphism  of  puze  ^ 
clays,  or  clayey  sandstones,  while  bedded  diorites  are  similarly  formed  fzom 
ferruginous  and  calcareous  slates.  Just  at  the  junction  of  the  harder  and 
tougher  granite  with  the  softer  and  more  jointed  slates,  occur,  as  might  be 
expected,  cascades  in  the  river.    It  is  probable  that  the  cascades  at  the  head 

of  Cascade  Lake  and  Emerald  Bay  mark,  also,  the  junction  of  the  granite 
with  the  slate — only  the  junction  here  is  covered  with  debris.  Just  at  the 
S'Une  junction,  in  Fallen  Leaf  Lake  Canon,  burst  out  the  waters  of  Soda 
Springs,  highly  charged  with  bicarbonates  of  iron  and  soda. 

d.  Glacial  Deltas.— I  have  stated  that  the  moraines  of  Cascade  Lake  and 
Emerald  Bay  glaciers  run  down  to  the  margin  of  Lake  Tahoe.  An  examini^ 
tion  of  this  portion  of  the  lake  shore  shows  that  they  ran  far  into  the  laha — 
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that  the  lake  has  filled  in  two  or  three  miles  by  glacial  debris.  On  the  east 
margin  of  Lake  Tahoe,  the  water,  close  along  tiie  shore,  is  comparatively 
shallow,  the  shore  rooky,  and  along  the  shore-line,  above  and  below  water, 
are  scattered  great  bonlderd,  probably  dropped  by  the  main  glacier.  Bnt  on 
the  west  margin  of  the  lake  the  shore-line  is  composed  wholly  of  moraine 
matter,  the  water  very  deep  close  to  shore,  and  the  bottom  composed  of  pre- 
cisely similar  moraine  matter.  In  rowing  along  the  shore,  I  found  that  the 
exquisite  ultramarine  blue  of  the  deep  water  extends  to  within  100-150  feet 
of  the  shore-line.  At  this  distance,  the  bottom  could  barely  be  seen.  Judg- 
ing from  the  experiments  of  my  brother,  Professor  John  Le  Conte,  according 
to  which  a  white  object  could  be  seen  at  a  depth  of  115  feet,  I  suppose  the 
depth  along  the  line  of  junction  of  the  ultramarine  blue  and  the  emerald 
green  water,  is  at  least  100  feet.  The  slope  of  the  bottom  is,  therefore, 
nearly,  or  quite,  45^.  It  seems,  in  fact,  a  direct  continuation  beneath  the 
water  of  the  moraine  slope.  The  materials,  also,  which  may  be  examined 
with  ease  through  the  wonderfully  transparent  water,  are  exactly  the  same  as 
that  composing  the  moraine,  viz:  earth,  pebbles,  and  boulders  of  all  sizes, 
some  of  them  of  enormous  dimensions.  It  seems  almost  certain  that  the 
margin  of  the  great  Lake  Valley  glacier ^  and  ^of  tht  lake  itself  w?ien  this  glacier 
had  melted  and  the  trUmtaries  first  began  to  run  into  the  lake,  was  the  series  of 
rocky  points  at  the  head  of  t?he  three  little  lakes,  about  three  or  four  miles  back 
from  the  present  margin  of  the  main  lake;  and  that  aU  lakeward  from  t?^ese 
points  has  been  fiUed  in  and  made  land  by  the  action  of  the  three  glaciers  de- 
scribed. At  that  time  Rubicon  Point  was  a  rocky  promontory,  projecting  far 
into  the  lake,  beyond  which  was  another  wide  bay,  which  has  been  similarly 
filled  in  by  d^ris  brought  down  by  glaciers  north  of  this  point.  The  long 
moraines  of  these  glaciers  are  plainly  visible  from  the  lake  surface;  but  I 
have  not  examined  them.  Thus,  all  the  land,  for  three  or  four  miles  back 
from  the  lake-margin,  both  north  and  south  of  Bubicon  Point,  is  composed 
of  ccnflueffd  glacial  deltas,  and  on  these  deltas  the  moraine  ridges  are  the  natural 
levies  of  these  ice-streams 

e.  Parallel  Moraines. — The  moraines  described  above  are  peculiar  and 
almost  unique.  Nowhere,  except  about  Lake  Tahoe  and  near  Lake  Mono,  have 
I  seen  moraines  in  the  form  of  parallel  ridges,  lying  on  a  level  plain  and  ter- 
minating abruptly  vntJumt  any  signs  of  transverse  connection  {terminal  moraine) 
at  the  lower  end.  Nor  have  I  been  able  to  find  any  description  of  similar 
moraines  in  other  countries.  They  are  not  terminal  moraines,  for  the  glacial 
pathway  is  open  below.  They  are  not  lateral  moraines,  for  these  are  borne 
on  the  glacier  itself,  or  else  stranded  on  the  steep  canon  sides.  Neither  do  I 
think  moraines  of  this  kind  would  be  formed  by  a  glacier  emerging  from  a 
steep  narrow  canon  and  running  out  on  a  level  plain;  for  in  such  cases,  as 
soon  as  the  confinement  of  the  bounding  walls  is  removed,  the  ice  stream 
spreads  out  into  an  ice  lake.  It  does  so  as  naturally  and  necessarily  as  does 
water  under  similar  circumstances.  The  deposit  would  be  nearly  transverse 
to  the  direction  of  motion,  and,  therefore,  more  or  less  crescentic.  There 
must  be  something  peculiar  in  the  conditions  under  which  these  parallel 
ridges  were  formed.    I  believe  the  conditions  were  as  described  below. 
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We  haye  already  given  reason  to  think  that  the  original  margin  of  the  lak« 
in  glacial  times  was  three  or  four  miles  back  from  the  present  margin,  along 
the  series  of  rooky  points  against  which  the  ridges  abnt;  and  that  all  the  flat 
plain  thence  to  the  present  margin  is  made  land.  If  so,  then  it  is  erident 
that  at  that  time  the  three  glaciers  described  ran  far  out  into  the  lake,  nnt£l 
reaching  deep  water,  they  formed  icebergs.  Under  these  conditions,  it  is 
plain  that  the  pressure  on  this,  the  sabaqneoas  portion  of  the  glacial  bed, 
would  be  small,  and  become  less  and  less  until  it  becomes  nothing  at  the 
point  where  the  icebergs  float  away.  The  pressure  on  the  bed  being  small, 
not  enough  to  overcome  the  cohesion  of  the  ice,  there  would  be  no  spreading. 
A  glacier  running  down  a  steep  narrow  oanon  and  out  into  deep  waJber,  cmdformr 
ing  icebergs  ai  Us  poiMy  would  maintain  its  slender,  Umgue-like  form,  and  drop 
iJts  debris  on  each  side,  forming  parallel  ridges,  and  would  not  form  a  terminal 
moraine,  because  the  m<Uerials  not  dropped  previously  would  be  carried  off  by 
icebergs.  In  the  subsequent  retreat  of  such  a  glacier,  imperfect  terminal 
moraines  might  be  formed  higher  up,  where  the  water  is  not  deep  enough  to 
form  icebergs.  It  is  probable,  too,  that  since  the  melting  of  the  great  mer  de 
glace  and  the  formation  of  the  lake,  the  level  of  the  water  has  gone  down 
considerably,  by  the  deepening  of  the'Truckee  Canon  outlet  by  means  of 
erosion.  Thus,  not  only  did  the  glaciers  retreat  from  the  lake,  but  also 
the  lake  from  the  glaciers. 

As  already  stated,  similar  parallel  moraine  ridges  are  formed  by  the  glaciers 
which  ran  down  the  steep  eastern  slope  of  the  Sierras,  and  out  on  the  ktvel 
plams  of  Mono.  By  far  the  most  remarkable  are  those  formed  by  Bloody 
Canon  Glacier,  and  described  in  my  former  paper.  These  moraines  are  six 
or  seven  miles  long,  300-400  feet  high,  and  the  parallel  crests  not  more  than  a 
mile  asunder.  There,  also,  as  at  Lake  Tahoe,  we  find  them  terminating 
abruptly  in  the  plain  without  any  sign  of  terminal  moraine.  But  higher  up 
there  are  small,  imperfect,  transverse  moraines,  made  during  the  subsequent 
retreat,  behind  which  water  has  collected,  forming  lakes  and  marshes.  But 
observe:  these  moraines  are  also  in  the  vicinity  of  a  great  lake  ;  and  we  have 
abundant  evidence,  in  very  distinct  terraces  described  by  Whitney,*  aud 
observed  by  myself,  that  in  glacial  times  the  water  stood  at  least  six  hundr^ 
feet  above  the  present  level.  In  fact,  there  can  be  no  doubt  that  at  that  time 
the  waters  of  Mono  Lake  (or  a  much  greater  body  of  water  of  which  Mono 
is  the  remnant)  washed  against  the  bold  rocky  points  from  which  the  debris 
ridges  start.  The  glaciers  in  this  vicinity,  therefore,  must  have  run  out  into  the 
water  six  or  seven  miles,  and  doubtless  formed  icebergs  at  their  point,  and, 
therefore,  formed  no  terminal  moraine  there. 

That  the  glaciers  described  about  Lake  Tahoe  and  Lake  Mono  ran  out  tu 
into  water  and  formed  icebergs,  I  think  is  quite  certain,  and  that  paraOel 
moraines  opened  below  are  characteristic  signs  of  such  oon^tions,  I  also 
think  nearly  certain. 

/.  Oladal  Erosion. — ^My  observation  on  glacial  pathways  in  the  high  Slerta, 
and  especially  about  Lake  Tahoe,  have  greatly  modified  my  views  as  to  the 

*  Geologicftl  Survey  of  Oallfoniia,  Vol.  I,  p.  461. 
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nature  of  glacial  erosion.  All  writers  on  this  subject  seem  to  regard  glacial 
erosion  as  mostly,  if  not  wholly,  a  grinding  and  scoring j  the  debris  of  this 
erosion  as  rook-meal;  the  great  boulders  which  are  found  in  such  immense 
quantities  in  the  terminal  deposit,  as  derived  wholly  from  the  crumbling  cliffs 
aboYe  the  glacial  surface;  the  rounded  boulders,  which  are  often  the  most 
numerous,  as  derived  in  precisely  the  same  way,  only  they  have  been  engulfed 
by  crevasses,  or  between  the  sides  of  the  glacier  and  the  bounding  wall,  and 
thus  carried  between  the  moving  ice  and  its  rocky  bed,  as  between  the  upper 
and  nether  millstone.  In  a  word,  all  Ijoulders,  whether  angular,  or  rounded, 
are  supposed  to  owe  their  origin  or  separation  from  their  parent  rock  to 
atmospheric  agency,  and  only  their  transportation  and  shaping  to  glacial  agency . 
Now,  if  such  be  the  true  view  of  glacial  erosion,  evidently  its  effect  in 
mountain  sculpture  must  be  small  indeed.  Boches  moutonne^s  are  recognized 
by  all  as  the  most  universal  and  characteristic  sign  of  a  glacial  bed.  Some- 
times these  beds  are  only  imperfectly  moutonne^s,  i.  e.,  they  are  composed 
of  broken  angiUar  surface  with  only  the  points  and  edges  planed  off.  Now, 
moutonne^s  surfaces  always,  and  especially  angular  surfaces  with  only  points 
and  edges  beveled,  show  that  the  erosion  by  grinding  hius  been  only  very  . 
superficial.  They  show  that  if  the  #sual  view  of  glacial  erosion  be  correct, 
the  great  canons,  so  far  from  being  formed,  were  only  ygtj  slightly  modified 
by  glacial  agency.  But  I  am  quite  satisfied  from  my  own  observations  that  this 
is  not  the  only  nor  the  principal  mode  of  glacial  erosion.  I  am  convinced  that 
a  glacier,  by  its  enormous  pressure  and  resistless  onward  movement,  is 
constantly  breaking  off  large  blocks  from  its 'bed  and  bounding  walls.  Its 
erosion  is  not  only  a  grinding  and  scoring,  but  also  a  crushing  and  breaking. 
It  makes  by  its  erosion  not  only  rock-meal,  but  also  large  rock-chips.  Thus, 
a  glacier  is  constantly  breaking  off  blocks  and  making  angular  surfaces,  and 
then  grinding  off  the  angles  both  of  the  fragments  and  the  bed,  and  thus 
forming  rounded  boulders  and  moutonne^s  surfaces.  Its  erosion  is  a  constant 
process  of  alternate  rough  hewing  and  planing.  If  the  rock  be  full  of  fissures, 
and  the  glacier  deep  and  heavy,  the  rough  hewing  so  predominates  that  the 
plane  has  only  time  to  touch  the  corners  a  little  before  the  rock  is  again 
broken  and  new  angles  formed.  This  is  the  case  high  up  on  the  canon  waXls, 
at  the  head  of  Cascade  Lake  and  Emerald  Bay,  but  also  in  the  canon  beds 
wherever  the  slate  ia  approached.  If,  on  the  other  hand,  the  rook  is  very  hard 
and  solid,  and  the  glacier  be  not  very  deep  and  heavy,  the  planing  will  pre- 
dominate over  the  rough  hewing,  and  a  smooth,  gently  billowy  surface  is  the 
result.  This  is  the  case  in  the  hard  granite  forming  the  beds  of  all  the 
cafions  high  up,  but  especially  high  up  the  canon  of  Fallen  Leaf  Lake,  where 
the  canon  spreads  out,  and  extensive  but  comparatively  thin  snow-sheets  have 
been  at  work.  In  some  cases  on  the  cliffs,  subsequent  disintegration  of  a 
glacier-polished  surface  may  have  given  the  appearance  of  angular  surfaces 
with  beveled  comers;  but,  in  other  cases,  in  the  bed  of  the  canon,  and  on 
elevated  level  places,  where  large  loosened  blocks  could  not  be  removed  by 
water  nor  by  gravity,  I  observed  the  same  appearances,  under  conditions  which 
forbid  this  explanation.  Mr.  Muir,  also,  in  his  Studies  in  the  Sierra,  gives 
many  examples  of  undoubted  rock-breaking  by  ancient  glaciers. 
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Angviar  blocks  are,  therefore,  mostly  the  mins  of  cmmbling  oliiEi,  borne 
on  the  surface  of  the  glacier  and  deposited  at  its  toot.  Many  rounded  bonlden 
also  have  a  similar  origin,  having  found  their  way  to  the  bed  of  the  glacier 
through  crevasses,  or  along  the  sides  of  the  glacier.  But  most  of  the  rounded 
boulders  in  the  terminal  deposit  of  great  glaciers  are  fragments  torn  off  by  the 
glacier  itself.  The  proportion  of  angular  to  rounded  boulders— of  upper  or 
air-formed  to  nether  or  glacier-formed  fragments,  depends  on  the  depth  and 
extent  of  the  ice  current  In  the  case  of  the  universal  ice-sheet  (ice-flood) 
there  is,  of  course,  no  upper  formed  or  angular  blocks  at  all — there  is  nothing 
borne  on  the  surface.  The  moraine,  therefore,  consists  wholly  of  nether-formed 
and  nether-borne  severely  triturated  materials  {moraweprofonde).  The  boulders 
are,  of  course,  all  rounded.  This  is  one  extreme.  In  the  case  of  the  thin 
moving  ice-fields — the  gkunereis  still  lingering  amongst  the  highest  peaks  and 
shadiest  hollows  of  the  Sierra— on  the  other  hand,  the  moraines  are  composed 
wholly  of  angviar  blocks.  This  is  the  character  of  the  terminal  moraine  of  Mt. 
Lyell  glacier,  described  in  my  previous  paper.  These  glacierets  are  too  thin  and 
feeble  and  torpid  to  break  off  fragments — they  can  only  bear  away  what  falls 
on  them.  This  is  the  other  extreme.  But  in  the  case  of  ordinary  glaciers- 
ice  streams — the  boulders  of  the  termina? deposit  are  mixed;  the  angular  or 
upper-formed  predominating  in  the  small  existing  glitciers  of -temperate  cli- 
mates, but  the  rounded,  or  nether-formed,  greatly  predominating  in  the  grand 
old  glaciers  of  which  we  have  been  8}>eaking.  In  the  terminal  deposits  of 
these,  especially  in  the  materials  pushed  into  the  lake,  it  is  somewhat  difficolt 
to  find  a  boulder  which  has  not  been  subjected  to  severe  attrition. 

Professor  John  LeConte  described  two  new  pieces  of  appar- 
atus lately  added  to  that  of  the  Universitj,  one  for  projecting 
microscopic  objects,  and  the  other  for  measuring  the  force  of 
electric  currents. 

Dr.  Kellogg  read  a  paper  on  Hops. 

Besolutions  expressive  of  interest  in  the  affairs  of  the  Uni▼6^ 
sity,  and  satisfaction  at  the  advancment  made,  were  adopted. 

President  Gilman  then  addressed  the  members,  after  which 
the  Academy  adjourned,  to  examine  the  buildings  and  grounds. 
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Beoulab  Meeting,  March  1st,  1875. 
Robert  E.  C.  Steams  in  the  Chair. 
Eighteen  members  present. 

The  following  names  were  submitted  as  candidates  for  mem- 
bership: Alfred  E.  Begensberger,  Jas.  B.  Clifford  and  Charles 
Frances. 

Donations  to  the  Museum :  From  Professor  Davidson,  specimen 
of  Mandarin  Duck  from  Nagasaki,  Japan.  From  Mrs.  John 
Torrence,  specimens  of  Oslrea  titan  from  San  Luis  Obispo  Co. 
From  Captain  S.  P.  Griffin  of  the  Steamship  ''City  of  Peking," 
specimens  of  eyeless  eels  (genus  Petromyzen  or  BeUostomaf), 
caught  coiled  around  fishing  line  in  seven  fathoms  of  water,  mud 
bottom,  in  Fortesque  Bay,  Straits  of  Magellan,  November  25, 
1874;  also  intestinal  worms  found  in  the  porpoise.  Jas.  Dean 
presented  three  Indian  pestles  made  of  stone,  and  nine  bone 
bodkins  or  pins,  from  a  large  mound,  covering  two  acres,  and 
twenty-five  feet  deep,  at  Visitadon  Valley,  near  San  Bruno  road; 
also  specimens  of  coals  from  Queen  Charlotte's  Island;  also  coal 
from  Vancouver's  Island,  and  specimen  of  bog  iron.  E.  O. 
McDevitt  donated  a  large  and  choice  assortment  of  New  Zealand 
minerals..  From  Mrs.  J.  J  Greene,  fossil,  Tamiosona  giganlea, 
from  Wild  Horse  Cafion,  eight  miles  from  Lowe's  station. 

The  Secretary  read  a  paper  by  S.  B.  Christy,  as  follows: 

Notes  on  a  Meteor  seen  at  Berkeley. 

BT  B.  B.  CEBISTr. 

On  the  eyening  of  December  9,  1874,  as  I  was  sitting  in  my  room,  I  hap- 
pened to  have  mj  attention  called  to  something  without,  and  while  looking 
from  my  window  saw,  what  at  first  appeared  to  be  the  moon  in  her  first  quar- 
ter, of  about  the  same  size,  color  and  brilliancy,  shining  through  a  dim  fog, 
which  latter  was  heavy  enough  to  obscure  all  the  lesser  stars.    As,  however, 
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it  flashed  over  me  in  a  second  that  the  moon  was  not  out  at  that  time  and 
place,  and  as  aboye  all  it  was  moving  steadily  downwards^  and  to  the  left,  I 
watched  it  with  attention  and  noticed  that  it  seemed  to  grow  a  little  larger  and 
brighter,  until  finally,  like  a  piece  of  burning  paper,  it  seemed  to  flare  ap 
suddenly  with  a  reddish  light,  and  go  out  i  n  silence. 

The  next  day  but  one,  as  Professor  John  LeConte  had  asked  me  to  record 
its  appearance,  as  near  as  may  be,  I  repaired  to  the  same  place  at  about  the 
same  time  as  before,  so  as  to  have  the  conditions  as  near  tiie  same  as  before, 
and  with  a  transit  took  the  bearings  of  its  course  as  nearly  as  could  be  done 
by  such  a  rude  means  of  approximation. 

Bearing  at  commencement S.  83^  E. 

Bearing  at  end S.  81o  E. 

Altitude  at  comiuencement 35^ 

Altitude  at  end 2S^ 

The  duration,  as  near  as  I  could  judge,  was  one  second.  The  date,  Decem- 
ber 9,  1874;  6:30  P.  M. 

Charles  Wolcott  Brooks  read  the  following: 

Report  of  Japanese  Vessels  wrecked  in  the  North 

PaciAe  Ocean,  firom  the  Earliest  Records 

to  the  Present  Time. 

BT  OHABUB  WOXiOOTT  BBOOS8. 

Eyery  junk  found  adrift  or  stranded  on  the  coast  of  North  America,  or  on 
the  Hawaiian  or  adjacent  islands,  has  on  examination  proyed  to  be  Japanese, 
and  no  single  instance  of  any  Chinese  yessel  has  eyer  been  reported,  nor  is 
any  believed  to  have  existed. 

This  may  be  explained  by  the  existence  of  the  Kuro  Shiwo,  literally  "  black 
stream,'*  a  gulf  stream  of  warm  water,  which  sweeps  northeasterly  past  Japan 
toward  the  Kurile  and  Aleutian  Islands,  thence  curving  around  and  passing 
south  along  the  coast  of  Alaska,  Oregon  and  California.  This  stream,  it  is 
found,  has  swept  these  junks  toward  America  at  an  average  rate  of  fully 
ten  miles  a  day. 

There  also  exists  an  ocean  stream  of  cold  water,  emerging  from  the  Arctic 
Ocean,  which  sets  south  dose  in  along  the  eastern  coast  of  Asia.  This  fully 
accounts  for  the  absence  of  Chinese  junks  on  the  Pacific,  as  vessels  disabled 
off  their  coast  would  naturally  drift  southward. 

A  noticeable  feature  is  the  large  number  of  disasters  on  the  coast  of  Japan 
in  the  month  of  January,  during  which  season  the  strong  northeast  monsoons 
blow  the  wrecks  directly  off  shore  into  the  Kuro  Shiwo. 

The  climate  of  Japan  is  temperate,  with  the  exception  of  the  extreme  north- 
em  provinces,  where  intense  cold  prevails  and  where  snow  is  abundant;  and 
the  extreme  southern  provinces,  whose  climate  is  very  warm. 

About  the  year  1639  the  Japanese  Government  ordered  all  junks  to  be  built 
with  open  sterns,  and  large  square  rudders,  unfit  for  ocean  navigation,  hoping 
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thereby  to  keep  their  people  isolated  within  their  own  islands.  Onoe  forced 
from  the  coast  by  stress  of  weather,  these  radders  are  soon  washed  away, 
when  the  yessels  natnrally  fall  off  into  the  trough  of  the  sea,  and  roll  their 
masts  out.  The  nnmber,  of  which  no  record  exists,  which  have  thns  sufi'ered 
dnring  the  past  nineteen  oentnries  most  be  very  large,  probably  many 
thousand  vessels. 

Among  Japanese  mariners,  the  fear  of  being  thus  blown  off  their  coast,  has 
been  an  ever-threatening  danger;  and  the  memory  of  such  time-honored 
aooidents,  is  a  common  feature  in  the  traditions  of  every  seaport  settlement 
along  the  eastern  coast  of  Japan. 

By  the  Government  Census,  taken  in  1874,  the  total  popxdation  of  Japan 
was  33,300,675  souls,  and  there  were  22,670  registered  sailing  vessels  of  Jap- 
anese style,  (jnnks)  of  from  8  to  383  tons,  engaged  in  the  coasting  trade. 
The  crews  of  ordinary  trading  junks  average  from  eight  to  twelve  men  each. 

In  the  sixteenth  year  of  the  reign  of  the  Emperor  Suizin,  6.  C.  81, 
merchant  ships  and  ships  of  war  are  first  spoken  of  as  built  in  Japan. 

Under  the  Shogoon  ly^mitsu,  about  1639,  edicts  commanded  the  destruction 
of  all  boats  built  upon  any  foreign  model,  and  forbade  the  building  of  vessels 
of  any  size  or  shape  superior  to  that  of  the  present  junk. 

By  the  imperial  decree  of  1637,  Japanese  who  had  left  their  country  and 
been  abroad,  were  not  allowed  to  return,  death  being  the  penalty  for  traveling 
abroad,  studying  foreign  languages,  introducing  foreign  customs,  or  believing 
in  Christianity. 

The  Empire  of  Japan  is  situated  in  the  northwestern  part  of  the  Pacific 
Ocean,  and  is  composed  of  four  large  islands  and  of  a  great  number  of  smaller 
ones.  It  faces  to  the  northwest  the  Kingdom  of  Corea,  and  is  separated  from 
it  by  the  Japan  sea.  To  the  northeast  the  archipelago  of  Chijima  (Kurile 
Islands)  extends  towards  Kamschatka.  At  the  southwest  the  Liu  Kiu  Islands 
are  situated  opposite  the  Island  of  Formosa. 

Its  whole  length,  extending  from  one  end  to  the  other  of  the  empire,  meas- 
ures more  than  600  Bis  (about  1225  English  miles),  and  its  breadth  varies 
from  20  to  60  Bis  (about  73^  to  146  English  miles.)  Its  total  area  is  23,740 
Square  Bis. 

The  sources  of  information  at  command  have  been  exceptionally  good. 
During  seventeen  years,  in  which  I  represented  the  Government  of  Japan  at 
this  port,  it  has  been  my  pleasure  to  devote  much  critical  attention  to  the 
subject  of  Japanese  wrecks,  picked  up  adrift  in  the  North  Pacific  Ocean  and 
stranded  upon  the  northwest  coast  of  America  and  its  various  outlying 
islands,  and  those  of  the  chain  extending  from  Hawaii  towards  Niphon. 
Besides  keeping  a  detailed  record  of  all  wrecks  reported  during  this  period,  I 
have  also  collected  and  verified  many  cases  of  earlier  reports,  which  although 
still  extant,  were  likely  to  be  overlooked. 

In  at  least  37  of  the  cases  quoted,  I  have  either  seen  the  saved,  or  received 
a  personal  account  from  those  who  were  themselves  witnesses.  Hawaiian 
and  Japanese  traditions  I  have  myself  gathered  in  those  countries. 

In  March,  1860,  I  took  an  Indian  boy  on  board  the  Japanese  stfam  corvette 
Kanrin-^maru,  where  a  comparison  of  Coast-Indian  and  pure  Japanese  worda 
was  made  at  my  request,  by  Fukuzawa  Ukitohy,  then  Admiral's  Secretary; 
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the  result  of  which  I  prepared  for  the  preiis,  and  it  was  at  Ihftt  time  pabtished 
in  the  Evening  BuUeiiny  suggesting  further  linguistic  inveKtigation. 

The  following  examples  submitted  for  consideration  to  the  Academy,  fairly 
illustrate  the  subject  in  its  various  phases:— 

1.  In  Mr.  Hubert  H.  Bancroft's  unparalleled  collection  of  ancient  books 
and  valuable  manuscripts  relating  to  the  early  history  of  the  native  races  of 
the  Pacific  States,  mention  is  made  of  several  Japanese  vessels  reported  in 
some  of  the  Spanish-American  ports  on  the  Pacific.  In  1617  a  Japanese  junk 
belonging  to  Magom^,  was  at  Acapulco. 

In  1613,  Jxme  10th,  the  British  ship  Clove,  Gapt.  John  Saris,  arrived  at 
Nagasaki,  having  on  board  one  Japanese,  picked  up  from  the  island  of 
Bantam. 

2.  "In  1685,"  we  read,  "  the  Portuguese  tried  for  the  last  time  to  re-e»- 
tablish  their  trade  by  sending  back  a  number  of  shipwrecked  Japanese, 
picked  up  adrift,  to  their  own  country.  The  Japanese  did  not  molest  them, 
but  stricUy  prohibited  their  re-appearance  on  the  Goast  of  Japan.'* 

3.  In  1694,  a  Japanese  junk  from  Osaka  was  driven  by  adverse  winds 
and  weather  and  stranded  on  the  coast  of  Kamschatka,  at  the  mouth  of  the 
river  Opala,  on  the  south  of  Bolschaia  Beka.  The  only  survivor  was  after- 
wards taken  to  Moscow. 

Muller,  in  his  "  Voyages  from  Asia  to  America,"  published  in  1761,  re- 
marks that  when  in  1696  the  Russians  reported  the  above,  they  said:  "  we 
have  learned  of  several  other  instances  of  Japanese  wrecks  previously  strand- 
ed on  thd  coast  of  Kamschatka." 

4.  In  1710,  a  Japanese  junk  was  stranded  on  the  coast  of  Kamschatka,  in 
Kaligirian  bay,  north  of  Awatscha.  Ten  persons  landed  safely,  of  which  four 
were  killed  and  six  taken  captive  in  an  encounter  with  Eamschadels.  Subse- 
quenUy  four  of  the  captives  fell  into  Russian  hands,  and  one  named  Sanima, 
was  sent  in  1714  to  St.  Petersburg. 

6.  On  the  8ih  of  July,  1729,  a  Japanese  junk  called  the  Wahok-^ima  of 
Satsuma,  in  distress,  after  having  been  driven  about  at  sea  for  six  months, 
was  finally  stranded  on  the  coast  of  Eamschatka,  south  of  Awatscha  bay,  and 
17  of  her  orew  were  saved.  She  was  loaded  with  cotton  and  silk  stufEs, 
rice  and  paper;  the  two  latter  articles  shipped  by  Matsudaira  Osumi-no-hami, 
(Prince  of  Satsuma)  were  government  property. 

A  petty  Bus»«ian  officer  named  Schtinnikow,  desiring  to  plunder  the  cargo, 
had  fifteen  of  the  survivors  shot;  for  which  crime  he  was  subsequentiy  con- 
demned and  hung.  The  two  remaining,  an  old  merchant  named  Sosa  and  a 
young  pilot  Gonsa,  were  sent  to  Irkutz  in  1721,  and  thence  via  Tobolsk,  they 
reached  St.  Petersburg  in  1732,  where  one  died  in  1736,  the  other  in  1739. 

6.  In  1782  a  Japanese  junk  was  wrecked  upon  the  Aleutian  Islands,  from 
which  the  survivors  were  taken  in  one  of  the  Bussian-American  Com- 
pany's vessels  to  the  town  of  Ochotsk,  and  thence  to  the  inland  city  of  Ir- 
kutsk. In  1792,  the  Governor-General  of  Siberia  ordered  the  transport  Caih- 
erine,  then  St  Ochotsk,  to  return  these  men  to  their  native  country.  The 
Bussian  vessel,  after  wintering  in  a  harbor  at  the  north  end  of  Yeso,  pro- 
ceeded to  the  i>ort  of  Hakodate,  where  the  Japanese  officials  politely  but 
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firmly  refnaed  to  allow  their  oountrymea  to  land.    They  were  BubBequently 
returned  to  Siberia. 

7.  Among  items  of  history  mentioned  in  Japanese  records,  I  find  that  in 
October,  1804,  a  Russian  frigate  commanded  by  Capt.  Erusensteru,  conveying 
Count  Besanoff,  as  Ambassador  of  the  Czar,  brought  back  to  Nagasaki  fiye 
Japanese  seamen,  being  part  of  a  crew  of  fifteen  rescued  from  a  stranded  junk; 
the  other  ten  preferred  to  remain  in  Siberia. 

8.  In  1805,  a  Japanese  junk  was  wrecked  on  the  coast  of  Alaska,  near 
Sitka;  the  seamen  were  quartered  on  Japonski  Island,  whence  they  were 
taken  by  the  Bussians,  and  finally  landed  on  the  Coast  of  Yeso  in  1806. 

9.  In  1812,  Capt.  Bicord,  commanding  the  Russian  sloop-of-war  Diana, 
took  seven  Japanese,  sis  of  whom  were  seamen  recently  shipwrecked  in  a 
junk  on  the  coast  of  Kamschatka,  in  the  hops  of  exchanging  them  for  seven 
captive  iiussians,  confined  in  Japan.  Being  unable  to  land,  they  were 
returned  to  Kamschatka,  reaching  there  October  12th.  The  Diana  made  a 
second  attempt,  and  finally  succeeded  Angust  16th,  1813,  in  landing  these 
Japanese  at  Eunashie  Bay,  the  20th  Eurile,  and  effected  the  liberty  of  the 
Bussian  Capt.  Golownin  and  his  associates. 

10.  In  1813,  the  Brig  Forrester,  Captain  John  Jennings,  when  in  latitude 
490  N.,  longitude  1280W.,  rescued  the  captain  and  two' seaman  from  a  dis- 
masted junk,  timber  laden,  when  18  months  from  Yeso,  bound  to  Niphon. 
Thirty-five  men  were  on  board,  of  whom  thirty-two  died  of  hunger.  They 
were  delivered  to  the  Bussians,  who  undertook  to  return  them  to  Japan. 

11.  Captain  Alexander  Adams,  formerly  pilot  at  Honolulu,  relates  that 
Biarch24,  1815,  in  latitude  320  45"  N.,  longitude  1260  57'  W.,  when  sailing 
master  of  brig  Forrester,  Captain  Piggott,  and  cruising  off  Santa  Barbara,  Cal- 
ifornia, he  sighted  at  sunrise  a  Japanese  junk  drifting  at  the  mercy  of  the 
winds  and  waves.  Her  rudder  and  masts  were  gone.  Although  blowing  a 
gale,  he  boarded  the  junk,  and  found  fourteen  dead  bodies  in  the  hold,  the 
captain,  carpenter,  and  one  seaman  alone  surviving;  took  them  on  board, 
where  by  careful  nursing  they  were  well  in  a  few  days.  They  were  on  a  voy- 
age from  Osaka  to  Yedo,  and  were  17  months  out,  having  been  dismasted  in 
consequence  of  losing  their  rudder. 

12.  In  1820,  a  junk  was  cast  upon  Point  Adams,  the  southern  shore  of  the 
mouth  of  Columbia  river.  The  vessel,  which  was  laden  with  wax,  went  to 
pieces,  and  the  crew,  many  in  number,  landed  safely. 

13.  A  junk  was  wrecked  on  Queen  Charlotte's  Island,  in  1831. 

14.  December  23,  1832,  at  mid-day,  a  junk  in  distress  cast  anchor  near  the 
harbor  of  Waialua,  on  the  shores  of  Oahu.  She  was  from  a  southern  port  of 
Japan,  bound  to  Yedo  with  a  cargo  of  fish;  lost  her  rudder  and  was  dismasted 
in  a  gale,  since  which  she  had  drifted  for  eleven  months.  Five  out  of  her 
crew  of  nine  had  died.  December  30th,  she  started  for  Honolulu,  but  was 
stranded  on  a  reef  off  Barber's  Point  nn  the  evening  of  January  1,  1833. 

The  four  survivors  were  taken  to  Honolulu,  where,  after  ren^aining  eigh- 
teen months,  they  were  forwarded  to  Eamschatka,  whence  they  hoped  to 
work  their  way  south  through  the  northern  islands  of  the  group  into  their 
own  country.    This  junk  was  about  80  tons  burden.    According  to  the  tra- 
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ditiona  of  the  islands,  several  sach  junks  had  been  wreoked  upon  Hawaii, 
before  the  islands  were  discoyeredby  Captain  Cook. 

15, 16.  In  1833,  a  Japanese  jnnk  was  wrecked  on  the  ooast  of  Washington 
Territory,  in  the  immediate  vicinity  of  Cape  Flattery.  Many  of  her  crew 
had  perished,  and  several  dead  bodies  were  foand  headed  np  in  firkins,  in 
customary  Japanese  style,  ready  for  burial.  Out  of  17  persons,  the  only 
survivors,  two  men  and  a  boy,  were  rescued  from  the  Indians,  by  the  Hudson 
Bay  Company's  vessel  Lama,  Captain  McNeal,  who  took  them  to  England, 
touching  at  Honolulu  on  their  way.  Thence  they  proceeded  to  Canton, 
where  they  arrived  in  1836,  and  stopped  with  Karl  Gutzlaff,  who  learned  their 
language,  and  intended  accompanying  them  to  Japan.  In  1837,  they  left 
Macao  in  the  American  brig  Morrison,  dispatched  by  Clarence  A.  King  for 
Yedo  bay,  to  bear  them  home.  Being  fired  upon,  July  27,  and  prevented 
from  landing,  she  sailed  for  Kagosima,  where,  being  equally  unsuccessful, 
she  finally  returned  with  the  men  to  Macao.  The  Morrison,  on  whom  Samuel 
W.  Williams  and  Dr.  Peter  Parker  were  passengers,  also  had  on  board  four 
other  Japanese  seamen,  rescued  from  a  disabled  Japanese  junk,  which  had 
drifted  a  long  time  at  sea,  until  finally  stranded  on  the  eastern  shore  of  the 
Philippine  Islands,  whence  the  survivors  were  forwarded  to  Macao,  to  be  re- 
turned to  Japan. 

17.  In  1839,  a  wrecked  junk  was  boarded  by  Captain  Cathcart  of  the 
American  whale  ship  James  Loper,  drifting  in  latitude  3<PN.,  longitude  174^ 
W.,  or  about  half  way  between  Japan  and  the  Hawaiian  Islands. 

18.  In  the  Polynesian,  October  17,  1840.  published  at  Honolulu,  I  find: 
"  The  Japanese  who  took  passage  in  the  Harlequin  remained  at  Kamsohatka 
under  the  protection  of  the  Governor  awaiting  an  opportunity  of  returning  to 
their  native  country." 

Note.— In  1834,  the  brig  Harlequin  conveyed  to  Petropaulski  firom  Hon- 
olulu 18  Japanese  taken  from  wrecks,  who  had  remained  18  months  at  Hon- 
olulu.   They  were  finally  returned  to  Japan  by  Russian  officials. 

In  1840,  Mr.  Nathaniel  Savory,  a  native  of  Massachusetts,  redding  at  Port 
Lloyd,  Benin  Islands,  reports  a  Japanese  junk  of  about  40  tons,  laden  with 
dried  fish,  entered  that  harbor  in  distress,  having  been  driven  from  her  course 
along  the  coast  of  Japan  through  stress  of  weather,  with  her  provisions  ex- 
hausted. They  repaired  the  damage  to  the  junk  duidn({  that  winter,  and  she 
sailed  in  the  spring  for  Japan.  Had  these  islands  been  uninhabited,  this 
case  would  have  added  another  to  the  list  of  wrecks. 

19.  In  1841,  a  fishing  junk  from  the  southeast  part  of  Niphon  was  wrecked 
on  an  uninhabited  island,  where  the  three  survivors  remained  six  months, 
until  taken  off  by  Captain  Whitfield,  master  of  the  American  whale  ship  Jofm 
Howland,  and  brought  to  Honolulu,  where  Denzo  and  Go^mon  remained, 
while  Nakahama  Manjiro  went  to  the  United  States,  and  was  educated  by 
Captain  Whitfield.  After  being  there  several  years  he  returned  lo  Honolulu 
where  he  found  his  former  companions,  and  embarked  January,  1851,  on  the 
Sarah  Boyd,  Captain  Whitmore,  bound  for  Shanghai,  taking  with  them  a 
whale-boat  called  the  Adventure,  with  a  full  rig  and  outfit.  When  off  the 
Grand  Liu-Kiu,  the  three  Japanese  effected  a  landing  and  the  ship  proceeded 
without  stopping.    Hence  they  finally  reached  Kiushiu  and  Nagasaki,  in  the 
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junk  whieh  bean  the  annnal  tribute  money  from  Lia*KiQ  to  Japan.  Han- 
jiro  afterwardB  translated  Bowditoh's  Navigator  into  Japanese,  and  visited 
San  Franoisoo  as  sailing-master  of  the  Japanese  steam  corvette  Kanrin^marUf 
viiieh  arrived  there  March  17th,  1860. 

20.  In  1845,  the  United  States  Frigate  8t.  Louis  took  from  Mexico  to  Ning- 
po,  in  China,  three  shipwreck  Japanese,  being  survivors  of  the  crew  of  a  jnnk 
which  had  drifted  from  the  coast  of  Japan,  entirely  across  the  Pacific  Ocean, 
and  finally  stranded  on  the  coast  of  Mexico,  where  they  remained  two  years. 
The  Chinese  authorities  were  willing  to  receive  these  men  and  return  them  to 
their  native  country  by  their  annual  jnnk,  which  sails  from  Oheefoo  to  Naga- 
saki; bat  the  Japanese  objected  to  their  landing,  owing  to  the  law  of  1637. 

In  1845,  the  Japanese  authorities  informed  Sir  Edward  Belcher,  command- 
ing H.B.S.  SamaraTig,  that  they  would  not  receive  returned  Japanese  from 
abroad,  but  "  had  sent  a  junk-full  back  to  the  Emperor  of  China,''  to  whose 
country  they  had  gone  to  obtain  return  passages  by  the  annual  junk  permitted 
from  Cheefoo  to  Nagasaki.  The  above  leads  to  the  inference  that  the 
Samarang  may  have  had  shipwrecked  Japanese  seamen  on  board. 

21.  In  1845.  April  Ist,  Captain  Mercator  Cooper,  of  Sag  Harbor,  when  in 
the  American  whale  ship  Manhattan,  rescued  eleven  shipwrecked  Japanese 
mariners  from  St.  Peters,  a  small  island  lying  a  few  degrees  southeast  of  Nip- 
hon,  and  took  them  to  Tedo  Bay,  where  they  were  received  under  exception. 
Captain  Cooper  is  also  reported  to  have  fallen  in  with  a*  sinking  junk,  from 
which  he  rescued  as  many  more  Japanese  seamen.  [See  Dr.  C.  F.  Winslow's 
account  in  Friend  of  February  2d,  1846.] 

22.  In  1847,  a  French  whaleship  while  cruising  off  Stapleton  Island, 
sighted  a  fire-signal  on  the  shore,  and  sent  a  boat  to  the  relief  of  five  Japanese 
flsilors,  who  were  in  a  helpless  plight;  the  only  survivors  of  a  crew,  whose  dis- 
abled junk  lay  stranded  on  the  beach  of  a  small  bay.  Later,  about  1853,  a 
party  of  officers  from  the  U.  S.  steam  frigate  Susquehanna  landed  and  sur- 
veyed this  wreck,  which  they  then  described  as  '*  still  partly  kept  together  by 
large  nails  of  copper,  and  portions  of  sheets  of  metal.  Her  planks,  fastened 
together  at  the  edge,  were  but  little  rubbed  or  decayed." 

23.  In  1847,  April  2l8t,  the  Bremen  ship  OtaheiU,  Captain  Weitung,  when 
in  lat.  350  N.,  long.  1560  e.,  (ell  in  with  a  Japanese  junk  in  distress,  which 
had  loBt  her  rudder  and  had  been  driven  off  the  coast  of  Japan  in  a  gale  No- 
vember, 1846,  and  had  drifted  five  months.  Took  off  the  crew,  consisting  of 
nine  men,  also  six  tons  of  wax.  She  was  about  80  tons  burden  and  chiefly  lad- 
en with  paper  belonging  to  Osaka,  and  bound  north.  Captain  Weitung  kept 
them  on  board  four  weeks,  and  May  19th,  1847,  put  them  on  board  a  junk  in 
the  Straits  of  Matsmai.  [See  Polynesian,  October  17,  1847,  and  Friend,  Dec- 
ember 2,  1847.] 

24.  In  1848,  Captain  Cox  of  New  London,  Conn.,  picked  up  fifteen  of 
twenty  Japanese  seamen  from  a  disabled  junk  in  lat.  40^  N.,  long.  170O  W., 
and  kept  them  on  board  six  months  during  a  cruise  in  the  Ochotsk  sea,  and 
Anally  landed  them  at  Lahaina,  where  they  remained  six  or  eight  months. 

25.  In  1850,  during  the  autumn,  S.  Sentharo,  Toro  and  J.  Heco— the  lat- 
ter then  aged  13  years— left  Osaka  in  a  junk  for  Yedo.  After  discharging 
ind  reloading  they  started  to  return  via  Woragawa.    After  leaving  the  latter 
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place  their  rudder  was  disabled  and  they  lost  their  mast  and  drifted  oat  to 
sea.  Fifty  days  later  the  wreck  was  fallen  in  with  by  the  American  bark  A^Uo- 
landy  Captain  Jennings,  who  took  oif  and  brought  the  crew  of  17  persons  to 
San  Francisco,  in  February,  1851.  They  were  quartered  on  board  the  TJ.  8. 
revenue  cutter,  and  cared  for  by  order  of  the  Collector  of  the  Port.  Our  citi- 
zens generally  took  much  interest  in  them.  The  Japanese  were  subsequently 
embarked  on  the  U.  S.  sloop  St.  Mary's  and  conveyed  to  Hongkong,  where 
16  were  transferred  to  the  U.  S.  steamer  SusquehaTma  to  await  the  arrival  of 
Commodore  Perry  and  his  expedition.  Heco  and  the  second  mate,  Toro,  re- 
turned to  San  Francisco  on  the  bark  Sarah  Hooper,  reaching  there  in  the 
autumn  of  1852.  Sentharo  returned  with  Bev.  Mr.  Qoble,  from  San  Fran- 
cisco to  Japan,  and  also  Toro  returned  in  the  American  bark  MelUa  to  Hako- 
date from  San  Francisco,  via  Honolulu,  April  19,  1859. 

Toro  was  for  a  while  clerk  with  Wells,  Fargo  &  Co.,  and  Joseph  Heoo, 
clerk  with  Macondray  &  Co.  Heco  was  subsequently  appointed  for  duty  on 
the  United  States  Surveying  Schooner  Fennimore  Cooper,  about  1858^59,  and 
left  her  at  Honolulu,  on  account  of  sickness,  but  finally  returned  to  Yedo,  on 
the  United  States  steamer  Mississippi,    [See  Evening  BuUetin,  June,  1862.] 

26.  In  1850,  April  22d,  in  lat.  450  N.  long.  1550  E.,  the  American  whale 
ship  Henry  Kneeland,  Clark,  master,  fell  in  with  a  Japanese  junk  having  13 
persons  on  board.  The  vessel  left  Tedo  for  Kuno,  but  lost  her  rudder  and 
was  dismasted;  then  drifted  to  sea,  and  had  been  at  the  mercy  of  the  winds 
and  currents  for  sixty-six  days,  during  forty  of  which  they  had  subsisted  on 
fish  and  snow  water.  The  Captain  and  two  seamen  came  to  Honolulu  on  the 
H.  K.;  two  of  the  crew  were  transferred  to  the  Marengo;  six  were  taken  to 
Petropaulski  and  taken  charge  of  by  the  Russian  authorities,  and  two  came 
to  Honolulu  by  the  Nimrod.  [See  Friend,  October  15,  1850;  also  Friendj 
November  1,  1850.] 

NoTB. — In  1851,  by  Japanese  records  I  find  that  five  Japanese  seamen  from 
Honolulu  via  China  arrived  at  Nagasaki — probably  the  above. 

27.  In  1851,  a  Japanese  junk  was  cast  away  upon  Atka  Island,  and  only 
three  of  the  crew  survived. 

28.  In  1852,  April  15th,  in  lat.  31o  N.,  long.  15(P  E.,  about  300  miles  N. 
N.  £.  of  Ouam,  Captain  West,  in  the  American  whaleship  Isaac  Houdand, 
fell  in  with  a  small  Japanese  junk  in  ballast.  The  four  men  on  board  had 
but  a  little  oil  to  sustain  life,  and  were  much  emaciated.  Their  tiller  was 
lashed,  and  the  vessel  having  been  forty-nine  days  out  of  their  reckoning,  the 
crew  had  given  themselves  up  to  die.  Two  of  these  men  Captain  West  took 
to  the  Atlantic  States,  and  two  were  transferred  to  an  American  whaler  about 
to  cruise  in  the  vicinity  of  the  Japanese  Islands. 

29.  In  March,  1853,  the  American  ship  John  CHlpint  Captain  Doane,  passed 
a  water-logged  wreck  of  a  junk,  her  deck  awash  with  the  water,  in  lat.  18^ 
— '  N.,  long.  1450 — '  £.,  just  beyond  Pagan  and  Origan  Islands.  Laige 
numbers  of  fish  were  around  the  wreck.  There  were  no  survivors  on  board. 
She  had  every  appearance  of  haying  been  a  very  long  time  in  the  water. 

30.  In  1853,  Captain  C.  M.  Scanunon  discovered  the  wreck  of  a  Japanese 
junk,  on  the  southwest  or  largest  of  the  San  Bonito  group  of  Islands,  off 
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Lower  Oalifoniia,  in  lat.  28>^N.,  long.  1160  w.,  and  near  Cedros  Island.   [See 
Alta,  April  22,  I860.] 

Her  planks  were  fastened  together  on  the  edges  with  spikes  or  bolts  of  a  flat 
shape,  with  all  of  the  head  on  one  side.  The  seams  were  not  quite  straight, 
although  the  workmanship  otherwise  was  good.  That  portion  of  the  wreck  in 
sight,  was  principally  the  bottom  of  the  vessel,  and  gave  evidence  of  having 
been  a  long  time  on  shore.    [Extract  from  Captain  Soammon's  log.] 

31.  In  1854,  August  14th,  just  after  Commodore  Perry's  departure,  the 
American  ship  Lady  Pierce,  Captain  Burrows,  arrived  at  Simoda  from  San 
Frandsoo  via  Honolulu  June  2,  1854.  She  returned Diyonosk^  to  Japan,  who 
was  the  sole  survivor  of  a  crew  of  fifteen  men,  and  was  picked  oif  from  a 
drifting  junk  near  the  Hawaiian  Islands,  after  being  seven  months  helpless 
at  sea.    He  had  resided  some  time  in  San  Francisco. 

32.  In  1855,  Captain  Brooks,  in  American  brig  Leverettf  which  arrived  here 
from  Ayau,  Siberia,  November  29th,  picked  up  an  abandoned  junk  in  lat.  420 
N.,  long.  170O  W.,  about  900  miles  from  the  American  Coast. 

33.  In  1856,  the  American  bark  Jfessenger  Bird,  Captain  Homer,  reported 
a  disabled  junk  at  Guam,  Ladrone  Islands. 

34.  In  1856,  Captain  Jno.  C.  Lawton,  in  the  brig  Prince  de  JoinvUle,  while 
getting  guano  at  Cedros  and  adjacent  islands,  reported  a  Japanese  wreck,  seen 
near  Magdalena  Bay. 

35.  In  1858,  the  U.S.  surveying  schooner  Fennimore  Cooper,  Lieut.  John 
M.  Brooke,  U.S.N,  commanding,  sailed  from  Honolulu  for  a  cruise  along  the 
chain  of  islands  extending  thence  towards  Japan.  He  had  on  board  a  Japan- 
ese seaman  named  Marsa-Kitchi,  whom  he  landed  at  Eanagawa.  The  junk 
from  which  this  man  was  taken,  was  disabled  at  sea  while  engaged  in  the 
coasting  trade,  and  her  crew  were  forced  to  put  her  before  the  wind,  heading 
to  the  eastward,  a  direction  in  which  they  were  forced  against  their  will.  To 
prevent  drifting  too  rapidly,  they  lowered  their  anchor  in  the  open  sea  to  act 
as  a  drag,  paying  out  their  full  length  of  cable,  and  thus  allowed  it  to  remain 
until  it  finally  parted. 

36.  In  1858,  May  19th,  the  British  ship  Caribean,  when  in  lat.  430  40'  N., 
long.  1710  E.,  about  1,600  miles  from  the  coast  of  Japan,  fell  in  with  a  dis- 
masted junk,  which  had  carried  away  her  rudder,  and  had  been  about  five 
months  floating  helplessly  at  sea.  The  captain,  mate  and  ten  seamen  were 
rescued  and  brought  to  San  Francisco,  where  they  arrived  June  7,  1858. 
They  were  cared  for  by  Captain  Winchester,  who  took  them  in  the  Caribean 
to  Vancouver  Island,  whence  he  was  bound  for  China,  but  having  met  a  Brit- 
ish war  vessel  off  Japan,  the  rescued  men  were  transferred  to  her,  and  thus 
landed  at  a  Japanese  port. 

The  junk  was  loaded  with  barley  and  rice,  and  barnacles  two  feet  long  were 
reported  found  upon  the  wreck. 

The  British  Grovernment  presented  £400  to  Captain  Winchester  as  a  reward 
and  in  reimbursement  of  his  necessary  outlays. 

37.  In  1859,  the  bark  Gambia,  Captain  Brooks,  found  the  remains  of  a 
Japanese  junk  on  Ocean  Island,  lat.  280  24'  N.,  long.  1780  21'  W. 

38.  39.    In  1859,  July  4th,  the  remains  of  two  stranded  junks,  with  lower 
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masts  high  on  the  beach,  vere  fotind  on  the  east  or  lagoon  side  of  Brooks 
Island,  lat.  280 11'  N.  long.  1770 18'  to  25'  W. 

40.  May  11th,  1862,  the  bark  Tanhee,  Captain  Claxton,  passed  in  Ut.  250 
39'  N.,  long.  1380  24'  W.,  a  wreck  with  the  stomp  of  one  mast  only  standing, 
of  which  the  wood  was  quite  black  with  age.  The  jank  was  water-logged, 
and  the  sea  washing  entirely  oyer  her.  Being  satisfied  there  was  no  life  upon 
her,  and  a  heavy  sea  ranning,  did  not  board;  passed  her  three^qnarten  of  a 
mile  to  windward,  and  the  Yankee  kept  on  her  oonrse. 

41.  In  1862,  a  Japanese  junk  was  stranded  in  Septembisr  near  Attn.  They 
had  drifted  in  distress  for  90  days,  and  out  of  a  crew  of  twelre  only  Uiree  siir- 
Tived.  These  were  taken  in  1863  to  Nicolaefsky,  Amoor  river,  and  then  re- 
turned to  Hakodate  by  a  Russian  war  vessel. 

42.  In  1862,  May  4th,  the  ship  Vidor,  Captain  Crowell,  arrived  at  San 
Francisco,  with  the  captain,  officers  and  crew,  eleven  in  number,  of  the  Jap- 
anese jank  lo-maru,  from  Kanagawa,  December  21,  1861,  for  Owari  and 
Hiogo.  On  January  5,  1862,  was  disabled  and  drifted  from  land.  Was  abont 
three  months  at  the  mercy  of  winds  and  currents,  nntil  picked  up  April  13th, 
1862,  in  lat.  330  N.,  long.  161o  26'  E.,  by  the  Victor.  They  were  cared  for 
by  Mr.  Brooks,  Japanese  Consul,  and  by  him  returned  to  Japan,  in  the 
American  schooner  Caroline  E.  Foote,  for  Hakodate. 

43.  A  Japanese  junk  drifted  past  Baker's  Island,  lat.  Oo  13'  N.,  loni^.  176^ 
22'  W.,  some  time  in  1863.  Boats  were  sent  out  and  towed  it  on  to  the 
beach.    There  were  four  Japanese  bodies  on  board;  all  were  dead. 

44.  In  1864,  February  4th,  on  Providence  Island,  lat.  9^  52"  N..  long.  1600 
65'  E.,  on  the  Lagoon  shore  of  the  island  was  seen  the  portions  of  a  vessel 
which  had  been  many  years  a  wreck.  Scattered  along  the  outer  shore  were 
many  redwood  logs,  some  of  them  of  great  size. 

45.  In  April,  1869,  an  abandoned  junk  was  stranded  on  Adakh,  one  of  the 
Aleutian  Isles. 

46.  In  1870,  in  October,  the  San  Salvador  ship  Louisa  Canovera,  Captain 
Demoro,  when  in  lat.  370  46'  N.,  and  long.  158O10'  E.,  fell  in  with  a  dis- 
masted junk,  laden  with  rice,  having  four  dead  bodies  on  board,  and  no  living 
persons.  The  papers  and  effects  were  taken  and  delivered  to  the  Japanese 
Consul  at  San  Francsico,  and  by  him  returned  to  Japan,  November,  1870. 

47.  48,  49.  In  July,  1871,  the  old  chief  at  Attn  Island,  aged  70  years,  re- 
ported that  three  Japanese  junks  had  been  lost  upon  the  surrounding  islets, 
during  his  recollection,  besides  one  stranded  not  far  from  the  harbor  of  that 
island  in  1862. 

50.  In  1871,  February  2d,  in  lat.  33^45'  N.,  long.  1410  3V  E.,  about  150 
miles  from  the  coast  of  Japan,  the  American  ship  Annie  M,  Smull,  Captain 
Packer,  fdll  in  with  the  Japanese  junk  Sumi-yoshi-^maru^  of  Kinshiu,  and 
rescued  the  Captain  and  three  surviving  seamen,  and  landed  them  at  San 
Francisco,  February  24,  1871.  They  sailed  from  Shiroko,  province  of  Ise, 
January  17,  1871,  for  Dai  Osaki,  with  a  cargo  of  wood.  Two  days  later  they 
were  disabled,  and  drifted  to  sea,  and  were  picked  up  seventeen  days  later. 

51.  In  1871.  May  23d,  in  lat.  340  54'  N.,  long.  1430  32'  E.,  Pacific  Mail 
steamship  China^  Captain  Cobb,  rescued  five  Japanese  seamen  from  the  dis- 
abled junk  8umi-ayee-maru^  of  Kobe.    Eleven  out  of  sixteen  originally  on 
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board  died  upon  the  wreck,  and  the  captain  of  the  jnnk  died  on  the  steamer 
after  being  rescued.  They  w'ere  cared  for  by  Mr.  Broolis,  who  retnmed  them 
to  Yokohama,  July  1,  1871,  and  the  government  presented  suitable  rewards. 

52.  In  1871,  the  Japanese  junk  Jinko-maru^  of  Matsaka,  of  180  kokus 
measurement,  encountered  a  severe  gale  January  18,  1871,  while  going  from 
Isd  to  Kumano,  during  which  she  lost  her  zndder,  and  while  in  danger  of 
foundering  cut  away  her  masts.  The  junk  drifted  from  the  coast  of  Japan  in 
the  Euro  Shiwo  for  2,500  miles  in  a  helpless  condition,  her  crew  keeping  a  fire 
and  living  on  rice,  and  fish  they  speared,  until  they  drifted  on  the  rocks  at 
Atka,  July  10th,  1871,  where,  by  means  of  ropes,  the  three  men  on  board 
landed  safely.  There  they  remained  until  September  19th,  1871,  when  they 
took  passage  by  schooner  H,  M.  Hutchimon  for  Ounalaska  and  San  Francisco, 
whence  they  were  returned  to  Japan  by  the  Consul. 

53.  In  1873,  Captain  W.  B.  Cobb,  in  steamer  China,  rescued  the  crew 
from  a  wrecked  junk  in  lat.  — o — '  N.,  long.  — o  — '  E.,  and  landed  them  at 
Yokohama,  in  acknowledgment  for  which  the  usual  present  was  made  him  by 
the  Japanese  government. 

64.    A  junk  has  been  reported  as  stranded  on  the  coast  of  Alaska. 

55.  A  junk  was  cast  upon  the  windward  side  of  Kauaii,  one  of  the  Hawa- 
iian Islands,  and  the  survivors  landed  at  Hanalei  harbor. 

56.  An  old  resident  of  Petropaulski  informed  me  there  was  a  Japanese 
junk  stranded  below  that  harbor,  previous  to  1812,  where  many  years  since 
the  wreck  still  remained.    Six  of  the  crew  survived. 

57.  A  Japanese  wreck  was  sighted  adrift  below  San  Diego.  Beported  in 
the  AUa, 

58.  A  junk  was  wrecked  at  Nootka  Sound. 

59.  In  1875,  April  6th,  in  lat.  38o  02'K.,  long.  164o  38'  E.,  American  ship 
Game  Cock,  Capt.  T.  C.  Stoddard,  fell  in  with  the  Japanese  junk  WoonohU 
maru,  of  about  80  tons,  dismasted,  with  her  stem  stove  and  radder  gone, 
and  generally  in  a  helpless  condition,  and  rescued  therefrom  twelve  Japanese 
seamen.  The  junk  was  bound  from  Hakodate  to  Tokio,  with  a  cargo  of  salt 
fish  and  sea-weed,  when  on  December  3d  they  were  blown  off  shore  in  a 
severe  gale.  December  10th  they  again  made  the  land,  when  another  heavy 
gale  commenced  and  blew  the  junk  off  again.  December  19th  was  forced  to 
out  away  the  mast  to  save  the  hull.  December  22d  raised  a  jury  mast  and 
got  under  way,  sailing  towards  Japan  whenever  the  wind  permitted;  at  other 
times  took  in  sail  and  drifted.  By  their  reckoning,  they  estimate  having 
thus  sailed  1600  miles  west,  principally  with  northeast  winds,  when,  April 
6th,  in  a  bad  sea,  they  carried  away  rudder,  and  soon  after  stove  stem.  At 
8  A.M.  the  following  day,  they  abandoned  the  wreck,  from  which  they  were 
rescued  by  the  Game  Cock,  and  landed  at  San  Francisco  April  28th,  and  were 
returned  to  Japan  by  Mr.  Takaki  May  1st,  per  Great  Republic,  For  the  rescue 
and  kind  treatment  of  these  men,  the  Japanese  Govemirent  presented  Capt. 
Stoddard  with  a  gold  chronometer  watch  through  His  Excellency  Yoshida 
Kiyonari,  their  Minister  at  Washington. 

60.  In  1876,  July  3d,  in  lat.  370  10'  N.,  long.  167o  35^  £.,  British  barque 
Abby  Cowper,  Capt.  Nelson,  fell  in  with  the  Japanese  junk  Koki-maru,  of 
Otara,  island  of  Yeso,  of  477  kokus  government  measurement,  equivalent  to 
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abont  120  tons.    TKe  junk  was  dismasted  and  floating  in  a  helpless  oondition. 
'  Sakaki-bara  Katsnb^,  mate»  and  Tomokitchi,  sailor,  the  only  surriyois  of  12 

)  men,  were  rescued  from  the  wreck,  and  made  the  following  statement,  which 

is  very  interesting  as  an  illustration  of  many  doubtless  similar  struggles.  In 
October,  1875,  Oie  junk  loaded  at  Shari  and  Abashiri,  on  the  norUiem 
coast  of  the  island  of  Yeso,  with  salted  salmon  and  preserved  roe  of  salmon. 
Left  latter  place  Noyember  5th,  and  touched  at  Hakodate,  whence  they  sailed 
December  6th  for  Tokio,  Niphon.  On  the  9th,  when  on  the  east  coast  of 
Japan  between  lat.  390and  4(P  N.,  and  about  long.  142^  E.,  a  seyere  wesierlj 
gale  was  encountered.  December  12th  carried  away  mainmast.  Afterwards 
got  it  in  and  fished  it  with  a  piece  of  the  main  yard.  On  the  18th  carried  that 
mast  away,  and  the  yard  was  washed  overboard.  A  sea  soon  after  disabled 
/  the  rudder,  which  was  unshipped  and  taken  in,  the  vessel  in  the  meantime 

r  making  water  freely.    To  lighten  her,  300  kokus  of  cargo  (nearly  two-thirds  J, 

^  was  thrown  overboard.    From  this  time  the  vessel  floated  helplessly. 

»  Early  in  January,  1876,  fresh  water  gave  out,  and  all  the  rainwater  possible 

was  saved  and  used.  Then  three  seamen  were  taken  down  with  the  scurvy, 
which  soon  appeared  amona  the  balance.  Towards  the  close  of  January,  fire- 
wood gave  out,  but  a  small  nucleus  of  fire  was  preserved  in  a  stove.  Asa  last 
resort,  the  junk's  boat  was  broken  up  for  firewood.  All  hands  subsisting  on 
a  little  rice  cooked  in  rain  water,  and  principally  on  salt  fish,  with  a  very 
small  allowance  of  water.  February  5th  Ghojero  died — the  first  death. 
March  9th,  Gapt.  Sato  Sangoro  died;  then  followed  Kitsaburo,  April  16th; 
Bunkichi,  21st;  Eizo,  24th;  Benkitchi,  May  2d;  Skedjero,  2d;  Task^,  2d; 
Heihiohi,  14th,  and  finally,  Matsutaro,  June  10th.  The  two  survivors,  anti- 
cipating a  similar  death,  lingered  until  the  forenoon  of  July  3d,  when  they 
sighted  a  vessel,  had  strength  enough  to  raise  a  signal,  and  were  rescued. 
They  caught  rain  May  24th,  after  nearly  all  had  died,  which  largely  assisted 
in  preserving  the  survivors.  They  also  caught  fifteen  large  fresh  fish  oaUed 
_  bonUa.    Before  the  captain  died,  he  wrote  and  handed  to  the  mate  letters  to 

^"^  >  his  family  and  owners,  describing  all  details.    The  two  survivors,  expecting 

death  themselves,  boxed  these  up,  with  the  ship's  papers,  and  fastened  them 
in  a  conspicuous  place,  whence  they  were  taken  and  preserved.  After  the 
death  of  each  person,  the  survivors  enclosed  their  bodies  in  a  Japanese  coffin 
suitably  inscribed,  and  stowed  them  in  the  hold  of  the  junk,  hoping  they 
might  reach  some  land  an<1  receive  burial.  The  survivors  reached  San 
Francisco  August  15th,  1876,  and  after  recuperating,  were  returned  to  Japan 
by  Mr.  Takaki.* 

Many  more  might  easily  be  added,  but  these  suffice  to  establish  many  facts 

valuable  to  science. 

I  The  annual  rainfall  of  Japan  averages  70.33  inches,  occurring  on  197.7 

days,  two-thirds  of  which  falls  between  April  and  October;  at  Tokio  the  ther^ 

1  mometer  varies  from  a  monthly  maximum  of  9Io  Faht.  in  August,  to  a  min- 

I  imum  of  20^  in  January,  averaging  58^  22  for  the  year,  and  averages  48^  33 

at  Hakodate,  where  the  average  number  of  hard  gales  per  annum  is  16.79. 

[See  Kaitakashi  Reports  and  Tables,  Tokio,  1875] 

*— Note.— These  last  two  caaes  have  been  sabmifcted  by  Mr.  Brooks  as  additions  to  the 
list  for  publication  since  the  reading  of  this  paper. 
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The  presence  of  wrecks  so  far  south  near  the  eqaator,  indicates  that  they 
had  been  swept  northward  from  Japan  by  the  Knro  Shiwo,  and  thence  south- 
ward along  the  northwest  coast  of  America  until  they  fell  into  the  equatorial 
westerly  current,  where,  in  company  with  redwood  logs,  and  drift-wood  from 
Oregon,  they  must  have  reached  these  islands  in  the  equatorial  belt. 

In  illustration  of  this  equatorial  current,  we  have  the  report  of  residents  of 
Christmas  Island,  which  speaks  of  a  westerly  current  setting  past  that  island 
at  the  rate  of  one  and  a-half  to  two  miles  an  hour.  August  23d,  1861,  there 
was  picked  up  on  the  shore  of  the  island  of  Niihau,  in  latitude  21o  60'  N., 
longitude  16(P16'  W.,  a  bottle  containing  a  paper,  thrown  from  the  American 
ship  While  SwaUow,  thrown  overboard  July  21st,  1861,  in  latitude  21o  30'  N., 
longitude  151o  56'  W.  It  had  made  a  nearly  due  west  drift  of  460  miles  in 
about  thirty-three  days.  This  shows  the  existence  of  a  Tery  powerful  westerly 
current  around  the  Hawaiian  Islands  of  about  14  miles  per  diem. 

In  1862,  September  10th,  an  enormous  Oregon  tree  about  150  feet  in  length 
and  fully  six  feet  in  diameter  above  the  butt,  drifted  past  the  island  of  Mauii, 
Hawaiian  Islands.  The  roots,  which  rose  ten  feet  out  of  water,  would  span 
about  25  feet.  Two  branches  rose  perpendicularly  20  to  25  feet.  Several  tons 
of  clayish  earth  were  embedded  among  its  roots.  Many  saw-logs  and  pieces 
of  drift-wood  came  ashore  in  this  Ticinity  about  this  time.  These  were 
evidently  i>ortions  of  the  immense  body  of  ship-timber  launched  upon  the 
Pacific  during  the  great  flood  of  the  previous  winter  along  the  American  coast. 
Their  almost  simultaneous  arrival  at  Mauii  in  September,  seems  to  indicate 
quite  accurately  the  force  and  direction  of  the  currents  in  this  ocean. 
Supposing  them  to  have  come  from  the  Columbia  Biver,  leaving  say  February 
18th,  1862,  and  to  have  drifted  2,800  miled,  they  must  have  drifted  at  an 
average  rate  of  14  miles  per  day  to  have  reached  Mauii  September  10th. 

We  may  argue  from  the  above  that  there  were  other  ways  of  explaining  the 
similarity  of  flora  upon  many  islands  of  the  Pacific  and  the  high  terraces  of 
our  Sierra  Nevada  mountains,  beside  the  hypothesis  of  an  intervening  conti- 
nent where  the  broad  Pacific  now  rests. 

There  is  a  strong  presumption  that  the  present  bed  of  the  Pacific  Ocean  may 
once  have  been  an  extended  valley,  submerged  by  some  abrupt  and  spasmodic 
catastrophe,  at  a  period  when  the  fiery  interior  of  the  earth  was  in  a  state  of 
inconceivable  agitation,  and  its  equilibrium  temporarily  disturbed.  Abundant 
ruptures  of  the  entire  combined  strata  of  its  crust  along  our  mountain  ranges, 
bear  indisputable  evidence,  in  prominences  tilted  up  and  raised  to  immense 
heights:  conditions  which  must  have  necessitated  corresponding  depressions, 
and  consequently  established  new  beds  for  water,  forming  new  islands, 
re-dividing  and  re-shaping  continents.  The  existing  shore  lines  of  enormous 
empty  basins,  the  pebble  and  cobble  stones  rounded  by  erotion,  at  present  in 
the  centre  of  this  continent  west  of  the  Bocky  Mountains,  all  contribute 
testimony  of  some  great  change. 

The  spores  or  seeds  of  plants  may,  however,  have  been  more  recently 
transferred  by  clinging  to  the  earth  around  the  roots  of  such  mammoth  trees 
as  floated  from  the  high  latitudes  of  the  northwest  coast  of  America.  Once 
cast  upon  any  island  and  rooted,  they  would  soon  replant  and  extend  them- 
selves.   Driftwood  from  Columbia  Biver  and  Puget  Sound  distributed  itself 
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thronghont  the  North  Paoiilo,  and  th«  windward  shores  of  the  Hawaiian 
Islands  are  literally  lined  with  it,  as  well  as  with  redwood  logs  of  formidable 
sue. 

Small  parties  of  male  Japanese  have  repeatedly  reached  the  Amezicaa 
oontinent  by  sea,  cast  apon  its  shores  after  floating  helplessly  for  montha. 
Until  recently,  the  snrviyors  must  have  remained  permanently  near  where 
they  landed,  and  naturally  uniting  with  women  of  the  native  races,  haye  left 
descendents  more  or  less  impressed  with  their  physical  peculiarities.  Such  a 
slow,  limited,  but  constant  infusion  of  Japanese  blood,  almost  entirely  from 
male  seamen,  was  undoubtedly  sufficient  to  modify  the  original  stock  of  all 
coast  tribes  along  our  north-western  shore.  No  marks  exist  of  any  immigra- 
tion en  mcuse,  neither  is  there  any  present  record  of  any  Japanese  woman 
saved  from  such  a  wreck,  although  cases  may  formerly  have  occurred,  but 
must  have  been  very  raze.  These  unfortunate  seamen,  often  illiterate,  and 
separated  from  their  sources  of  learning,  necessarily  lost  their  own  language; 
but  in  doing  so,  doubtless  contributed  many  isolated  words  to  the  Indian 
dialects  of  this  coast.  Many  shipwrecked  Japanese  have  informed  me  that 
they  were  enabled  to  communicate  with  and  understand  the  natives  of  Atka 
and  Adakh  Islands.  Quite  an  infusion  of  Japanese  words  is  found  among 
some  of  the  coast  tribes  of  Oregon  and  California,  either  pure,  as  tsche^sche, 
milk,  or  clipped,  as  hiaku^  speed,  found  reduced  to  kyack,  meaning  fast,  in 
Indian;  or  yaku,  eyil  genius  in  Japanese,  similarly  reduced  to  yak^  devil,  by 
the  Indians.  In  almost  all  words  showing  such  similarity,  the  Indian  word  ia 
always  an  abbreviated  word,  or  shorter  word  than  the  Japanese,  from  which 
it  may  be  argued  that  the  latter  was  the  original  and  the  former  derived.  The 
construction  of  the  two  languages  is,  however,  different.  There  are,  however, 
a  large  number  of  pure  Japanese  words  and  some  very  peculiar  Japanese 
"  idioms,  constructions,  honorific,  separative,  and  agglutinative  particles  *' 
found  nearly  identical  in  the  American-Indian  dialect.  Shipwrecked  Japan- 
ese are  invariably  enabled  to  communicate  understandingly  with  the  coast 
Indians,  although  speaking  quite  a  different  language.  The  great  masa  of 
the  Japanese  people  stoutly  disclaim  any  common  descent  with  the  Chinese, 
and  firmly  believe  they  have  a  wholly  different  origin.  Any  conunon  ancestor 
must  certainly  have  been  in  very  remote  age*s. 

Professor  Q^orge  Davidson,  in  charge  of  the  United  States  Coast  Survey 
on  the  Pacific,  our  highest  authority  upon  questions  connected  with  the 
great  ocean  currents  of  this  ocean,  has  bestowed  much  critical  study  upon 
the  physical  conditions  connected  with  the  Euro  Shi  wo.  In  1851,  when  sta- 
tioned at  the  mouth  of  the  Columbia  river,  he  began  the  interesting  investi- 
gations necessary  to  demonstrate  its  complete  outline. 

In  1868,  he  communicated  to  the  National  Academy  of  Science  his  deduc- 
tions establishing  the  existence  of  the  return  current  northwestward,  westward 
and  southwestward  along  the  shores  of  the  Gulf  of  Alaska,  and  the  southern 
coast  of  the  Aleutian  Islands,  whilst  the  great  body  of  the  current  is  deflected 
down  the  northward  coast  until  it  is  drawn  into  the  Great  Equatorial  Current 
which  moves  westward  until  it  strikes  the  Asiatic  barrier,  and  thence  starts 
on  its  course,  about  the  island  of  Formosa,  as  the  great  warm  stream  of  Japan. 
He  first  showed  the  striking  analogy  between  this  stream  and  that  of  the 


Digitized  by  VjOOQ IC 


ACADEMY   OF    SCIENCES.  63 

North  Atiantie,  especially  in  their  origin  at  latitude  23°,  their  being  nearly 
180  degrees  of  longitude  apart,  their  general  coarse,  etc.,  etc. 

There  is  a  branch  of  the  Knro  Shiwo,  which  shoots  off  northward  near 
Eamschatka,  and  is  felt  50  or  100  miles  off  this  promontory;  whilst  close  in 
shore,  a  cold  cnrrent  flows  soafchward  from  the  Arctic  through  the  western 
part  of  Behring*s  Straits.  On  Kamschatka,  the  Karile  and  Aleutian  Islands, 
and  on  Alaska,  great  number  of  disabled  Japanese  junks  must  have  been 
stranded  in  past  centuries. 

Professor  Dayidson,  who  has  had  occasion  to  examine  the  Spanish,  Eng- 
lish, Russian  and  American  records  of  diaooyeries  in  this  ocean,  assures  me 
that  he  has  found  mention  of  at  least  a  dozen  or  more  junks,  wrecked  on  the 
coasts  of  Eamschatka,  within  a  comparatiyely  recent  period;  and  in  the  earlier 
descriptions  of  the  Kurile  Islands,  and  of  the  Eamschatka  Peninsula,  he 
says  frequent  mention  is  made  of  the  wrecks  of  Japanese  junks  upon  these 
coasts. 

Both  winds  and  currents  of  the  North  Pacific  assist  in  driving  disabled 
Japanese  junks  around  the  great  circle  of  the  Euro  Shiwo.  A  junk  disabled 
in  the  latitude  of  Tokio  would  be  swept  by  alternate  southwest  and  northwest 
winds,  and  the  existing  northeasterly  current,  towards  the  northwest  coast  of 
America.  The  distance  from  Cape  Eing  to  San  Francisco  is  about  4,500 
nautical  miles.  We  have  here  abundant  proof  of  the  track  taken  by  these 
disabled  vessels,  by  a  study  of  their  positions  when  found  drifting  at  sea  in  the 
Pacific,  at  the  mercy  of  winds  and  waves. 

For  many,  many  centuries  the  coasting  trade  of  Japan  has  employed  a  large 
fleet  of  junks  in  exchanging  rice  from  their  southern,  for  salt  fish  from  their 
northern  ports.  Although  it  may  be  presumed  that  the  large  number  of 
their  vessels  thus  disabled  and  rendered  unmanageable,  undoubtedly  founder 
in  the  heavy  gales  they  experience;  yet  comparatively  large  numbers  having 
cargoes  suitable  for  food,  and  crossing  a  region  subject  to  much  raio,  which 
is  easily  caught,  are  enabled  to  sustain  life  until  either  picked  up,  or  stranded 
somewhere  on  the  American  coast,  or  some  island  in  their  coarse. 

In  the  above  sixty  cases  enumerated,  there  were,  from  1613  to  1694,  four 
cases;  from  1710  to  1782,  three  cases;  1804  to  1820,  six  cases;  1831  to  1848, 
eleven  oases;  and  since  the  rapid  settlement  of  this  coast  in  1860  to  1876,  only 
28  years,  we  have  a  list  of  36  wrecks  reported.  This  apparent  increase  is  not 
owing  to  their  increased  number,  but  solely  to  the  fact,  that  increase  of  com- 
merce on  the  Pacific  has  distributed  there  a  large  fleet,  whose  presence  has 
materially  increased  the  chances  of  rescue  to  disabled  vessels,  and  the  likeli- 
hood of  receiving  reports  from  stranded  wrecks. 

In  addition  to  the  list  we  have  enumerated,  are  the  Hawaiian  traditions  that 
several  such  junks  were  wrecked  on  Hawaii  before  the  year  1778;  to  which 
add  the  wrecks  from  which  the  18  Japanese  were  returned  from  Honolulu  in 
1834,  also  those  from  which  came  the  junk  full  of  shipwreck  Japanese,  who 
attempted  to,  and  failed  in  returning,  by  Gheefoo  to  Nagasaki ;  also  the  dozen 
additional  ones,  alluded  to  by  Professor  Davidson,  as  stranded  on  the  penin- 
sula of  Eamschatka,  within  a  comparatively  recent  period;  and  the  frequent 
mention  of  similar  wrecks  on  the  Eurile  Islands.  These  all  taken  together, 
with  yet  others  not  fully  verified,  oould  scarcely  have  been  less  than  forty 
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more,  rendering  it  reasonable  to  aappose  that  folly  one  hondred  wrecked  Jap- 
anese junks,  haye  been  heard  from,  in  one  way  or  another,  adrif c  upon  the 
North  Paoiflc,  or  stranded  on  the  northwest  ooast  of  Amerioa  or  some  oafcly- 
ing  islands. 

In  answer  to  the  question  of  whether  any  of  these  waifs  have  ever  foond 
their  way  back  to  Japan  from  the  American  ooast,  in  early  times,  I  can  say, 
that  from  historical  data  still  extant,  and  from  the  personal  relations  of  de- 
scendants of  some  of  such  returned  voyagers,  I  have  learned  that  in  rare 
oases,  occurring  from  400  to  260  years  ago,  crews  actually  reached  Japan  with 
tidings  of  the  American  coast;  and  Professor  Davidson  informs  me,  that  when 
recently  in  Japan  observing  the  Transit  of  Venus,  a  very  intelligent  Japanese 
scholar,  well  known  to  me  personally,  related  to  him  a  well  authenticated  case 
within  this  century.  Formerly  such  accounts  were  not  allowed  general  pub- 
licity, because  stoutly  discountenanced  by  an  ecclesiastical  government,  to 
whom  such  discoveries  were  quite  as  repugnant  as  were  Galileo's  to  the  me- 
dieval government  of  Home.  To  the  peaceful  masses,  the  confines  of  their 
archipelago,  were  but  recently  the  horizon  of  the  world. 

The  f  Amous  voyage  of  the  Buddhist  priest  from  China,  at  the  beginning  of 
the  seventh  century,  to  a  country  called  by  him  Fusang,  (meaning,  translated 
"  to  aid  or  cultivating  mulberries, " )  was  at  the  exact  period  when  Japanese 
historians  record  their  first  official  intercourse  with  China;  and  was  probably 
reached  by  a  coasting  voyage  along  the  western  coast  of  Corea,  thence  along 
the  northern  coast  of  Niphon,  around  Yeso,  and  southerly,  to  the  southeastern 
shore  of  Niphon,  where  mulberry  trees  were  then  cultivated  abundantly,  and 
which  was  undoubtedly  the  land  he  called  Fusang.  A  careful  study  of  the 
native  records  seems  to  indicate  that  his  much  mooted  Chinese  voyage  could 
not  possibly  have  extended  to  the  American  coast. 

Of  the  sixty  cases  here  reported,  27  wrecks  were  encountered  at  sea,  and 
the  balance  stranded,  as  follows:  On  the  Aleutian  Islands,  8;  Coast  of  Kam- 
flchatka,  6;  Alaska,  Oregon,  Hawaiian  and  Brooks  Islands,  two  each;  Off  San 
Diego.  Acapulco,  Nootka  Sound,  San  Bonito,  Queen  Charlotte,  Cedros,  Prov- 
idence, Baker's,  Stapleton,  Ocean  and  Ladrone  Islands,  one  each. 

In  23  cases  where  the  actual  number  on  board  was  named,  they  aggregated 
293  persons;  an  average  of  12|  persons  to  a  junk;  ranging  from  3  to  35  in  in- 
dividual cases. 

Where  definite  statistics  of  the  saved  are  given,  we  find  222  persons  saved 
in  33  cases;  an  average  of  6%  persons  in  each  disaster.  On  eight  occasions, 
three  persons  each  were  rescued;  in  four  cases,  one  person;  and  on  four  other 
cases,  four  persons;  three  times,  eleven  were  saved;  and  twice  each,  5,  12, 15, 
17;  and  once  each  2,  6,  7,  9,  10,  13,  were  saved. 

By  an  examination  of  the  above  figures,  we  may  estimate  the  probable  ex- 
tent of  Japanese  blood  infused  into  the  Indian  tribes  around  the  shores  of  tiie 
North  Pacific. 

Fifteen  vessels  mention  having  drifted  helplessly  at  sea  an  aggregate  of  1064 
months,  averaging  a  little  over  seven  months  each. 

Eleven  cases  report  122  deaths;  averaging  a  little  over  eleven  deaths  to  each 
wreck. 
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It  is  sdnoerely  hoped  that  the  publication  of  this  record,  which  has  so  inter- 
esting an  ethnological  import,  may  result  in  awakening  Japan  to  the  adop- 
tion of  immediate  steps  in  the  great  interest  of  a  common  humanity;  for  by 
improTing  the  models  of  her  yessels,  and  adopting  those  with  sea-going  qual- 
ities, this  long  record  of  disasters  may  speedily  be  abridged,  if  not  wholly 
termiuated. 

About  a  year  since  it  became  my  duty  to  forward  to  Japan,  half  a  dozen 
wooden  models,  full  drawings  and  specifications  of  small  yessels,  varying 
from  40  to  200  tons,  ordered  by  the  Japanese  govemment  for  the  use  of  ehip- 
builders,  which  the  now  enlightened  government  has  recommended  them 
to  adopt,  instead  of  their  present  form  of  junks.  Thus  the  edict  of  1639  has 
passed  away  forever,  and  young  Japan  is  rising  to  take  her  equal  place  among 
the  advancing  nations  of  the  world. 

Few  are  better  aware  than  the  scientist,  of  the  manifold  and  inevitable  dan- 
gers which  attend  all  radical  changes,  when  suddenly  made;  for  success  is  a 
problem  seldom  solved  without  repeated  trials  and  inevitable  failures.  But 
to-day,  Japan  is  earnestly  seeking  to  establish  her  national  perpetuity,  by  fos- 
tering a  discriminating  intelligence  among  her  people,  and  by  encouraging 
general  and  liberal  education  among  the  masses.  Thus  she  reverses  in  the 
most  practical  manner,  the  other  edict  alluded  to  as  promulgated  in  1687. 
Her  centuries  of  quiet  seclusion  are  now  embalmed  with  the  history  of  the  past, 
and  she  seeks  true  greatness  in  an  enlightened  administration  of  her  ^  national 
afiairs,  and  bids  fair  henceforth  to  reciprocate  a  generous  friendship  towards 
all  members  of  the  great  brotherhood  of  nations,  from  whom  she  may  now 
claim  equal  sympathy  and  neighborly  protection. 

The  great  changes  in  Japan  can  not  be  better  illustrated  than  in  the  fact, 
that  it  is  now  customary  for  the  government  of  Japan,  in  common  with  all 
other  nations,  to  present  through  their  Foreign  office,  some  suitable  reward 
in  acknowledgement  of  kind  service,  to  the  captains  of  vessels  who  rescue 
their  shipwrecked  seamen. 

The  Japanese  Qovemmeni  have  now  in  their  navy  ten  war  ships,  five 
dispatch  vessels,  and  five  training  ships,  all  steamers;  and  in  their  mercantile 
marine,  one  hundred  and  two  steamers  of  various  tonnage,  aggregating  30,718 
tons;  also  32  modem  sailing  vessels  built  in  foreign  style  of  7,346  total  ton- 
nage. 

The  great  Pacific  Ocean  and  its  adjoining  waters,  under  the  impulse  of  this 
age  of  steam,  is  becoming  the  highway  of  an  enterprising  commerce,  and 
steadily  unfolds  an  attractive  field  of  research  to  ethnological  and  linguistic 
archoeologists. 

Many  young  Japanese  are  already  attracted  to  soiendfio  pursuits,  and 
their  valuable  technical  as  well  as  general  results,  are  beginning  to  claim  the 
attention  of  naturalists. 

Much  valuable  scientific  work  has  been  done  by  Japanese  scholars  since 
their  early  lessons  received  from  Professor  Wm.  P.  Blake  and  Professor 
Raphael  Pumpelly;  two  eminent  American  scientists,  whom  I  had  the  honor 
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of  selecting  and  engaging  in  the  summer  of  1861,  on  behalf  of  the  govenmieiit 
of  Japan,  to  act  as  government  Mineralogists  and  Mining  Engineers. 

A  glorious  opening  now  presents  itself  for  some  reliable  and  competent 
scholar,  with  pecuniary  means  at  command,  to  collect  a  library  of  books  re- 
lating to  the  Asiatic  shores  of  the  North  Pacific  ocean,  as  perfect  in  its  way 
as  is  that  of  our  great  historian,  Hubert  H.  Bancroft,  relating  to  the  natiTe 
races  of  the  American  coast;  and  when  as  systematically  classified,  and  as 
thoroughly  studied,  give  to  the  world  full  and  correct  historical  details  and 
analytical  classifications  of  all  native  races  on  the  borders  of  Asia;  many  of 
whose  records  and  traditions  must  necessarily  fade  with  radical  changes  in 
civilization,  and  soon  pass  beyond  human  reach. 

The  splendid  sunrise,  now  dawning  in  the  Orient,  offers  golden  opportun- 
ities, which  should  be  promptly  improved  while  available.  Old  ways  are 
giving  place  to  new,  and  invaluable  treasures  of  antiquity  may  be  lost  for- 
ever, or  cast  aside  to  linger  for  a  generation  or  two,  in  the  memories  of  the 
aged,  before  their  shadowy  forms  become  enshrouded  in  the  misty  veil  of  a 
forgotten  past. 

Dr.  Stout  referred  briefly  to  the  death  of  Sir  Charles  Ljell, 
and  a  Committee  of  three  was  appointed  to  draft  appropriate 
resolutions.  The  Chair  appointed  John  Muir,  H.  G.  Hanks, 
and  Dr.  A.  Kellogg. 


Begulab  Meetino,  March  15,  1875. 

Vice-President  Gibbons  in  the  Chair. 

Twenty-two  members  present. 

Henry  R.  Taylor  and  J.  W.  Anderson  were  elected  resident 
members;  and  Arthur  C.  Taylor  was  proposed. 

Donations  to  the  Museum:  From  John  Muir,  lava  from  Mi 
Shasta;  also  specimens  of  Pellea  ternifolia  and  Oupressus  McBdb- 
iaixa. 

Mr.  Amos  Bowman  read  a  paper  on  Terraces  in  the  Coast 
Bange  as  related  to  the  detritus  of  glaciers  and  of  the  ancient 
rivers. 

Charles  Wolcott  Brooks  read  the  following  paper: 
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Earl|r  Migrrations— Ancient  Maritime  Intercourse  of  West- 
em  Nations  before  the  Christian  Sra,  Ethnologrically 
considered  and  Ohronologrically  arranged,  lUostrat- 
ingr  Facilities  for  Migration  among  early  types  of 
the  human  race. 

BY  OHABLBS  WOLOOTT  BBOOSB. 

In  all  sabdiyisions  of  raoes,  we  are  apt,  at  first,  to  look  superficially  upon 
different  nations  as  separate  and  complete  types  of  humanity.  The  brief 
synopsis  here  collected  from  ancient  histories,  dearly  reveals  the  extent  of 
maritime  intercourse,  actually  developed  by  western  nations  up  to  fully 
4,000  years  ago.  By  such  statistics,  acquired  with  sufficient  details  to  trace 
facilities  for  admixture,  the  inference  fairly  follows:  that  maritime  nations  of 
Asia,  including  the  Japanese,  whose  origin  we  are  soon  to  examine,  may  have 
enjoyed  like  facilities  of  intercommunication;  and  consequently,  in  common 
with  aU  maritime  peoples  at  this  stage  of  human  existence,  became  to  a  cer- 
tain extent  mixed  and  composite. 

Until  we  reflect,  we  know  not  the  possibilities  of  human  nature.  The 
exact  justice  of  all  nature's  arrangements,  and  the  unerring  actions  of  her 
laws  is  exhibited  in  her  method  of  developing  man.  He  is  camiverous,  hence 
combative;  gregarious,  therefore  social.  This  is  equally  true  of  individ- 
uals and  of  nations.  If  we  follow  out  this  thought,  we  shall  find  man,  even 
in  his  perturbations,  is  a  creature  of  law. 

All  matter  is  similar  in  substance,  differing  only  in  degree  of  development. 
The  refinement  of  matter  is  a  process  ceaselessly  going  on  in  the  Bastem 
as  well  as  in  the  Western  hemisphere;  for  the  parental  law  of  physical  and 
mental  formation,  and  progressive  development  is  universal,  coextensive  and 
coeval  with  nature,  No  solitary  world  or  people  has  a  special  code  of  laws. 
Ood,  the  controlling  power,  is  law,  impartiid  and  universal.  Man  is  the 
highest  physical  ultimate  of  matter  endowed  with  a  progressive  prin- 
ciple. To  him,  religion  is  a  grand,  progressive,  moial  science,  unfolding  his 
physical  and  mental  qualities  by  exact  and  eternal  law.  It  everywhere 
teaches  him  that  the  aspect  of  all  created  things  is  continually  changing,  and 
in  obedience  to  law  he  rmisl  advance^  for  all  present  conditions  periodically 
perish.  With  constantly  changing  conditions,  an  endless  evolution  of  forms 
and  ideas  is  ceaselessly  occurring. 

Nature  is  every  where  instinctive  with  Ufe;  attractive  and  repulsive  forces 
are  exerted  over  atoms  and  bodies,  and  equally  over  minds.  These,  in  the 
latter  case,  influence  migrations.  Capricious  influences  often  intervene  to 
determine  direction;  for  nature  works  by  greater  or  lesser  impulses,  yet  her 
methods  determined  by  law,  are  always  adapted  to  the  end  in  view,  to  the 
plan  of  the  Great  Architect,  the  Intelligent  Blind  of  the  Universe. 
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Perfeot  arrangement  and  maturity  of  plan  marks  the  order  of  creatioii. 
Life  is  to  nnf old,  cultivate  and  develop  our  rudimentary  powers.  Every  atom 
bears  its  own  record.  Our  own  soul  is  the  parchment,  whereon  is  indelibly 
engraved  our  virtues  and  our  vices.  Action  and  rest  succeed  one  another. 
Periods  of  intense  activity  are  succeeded  by  others,  either  dilatory  or  inext, 
when  action  gradually  subsides.  The  world  is  now  entering  a  period  of 
great  popxdar  activity. 

Language  is  inadequate  to  convey  a  perfeot  idea  of  a  spectacle,  open  to  tlie 
analytical  eye  of  every  observing  naturalist;  sublime  as  it  is  wonderful,  exact 
as  it  is  impartial.  All  things  are  subservient  to  exact  law,  and  similar  con- 
ditions lead  to  similar  results.  An  elementary  study  of  the  early  intercourae 
among  so-called  western  nations,  seems  imperative  to  those  who  would  seek 
to  unravel  a  corresponding  movement  among  aborigines  of  the  far  East. 

The  independence  of  thought  and  action,  which  this  age  has  developed, 
precludes  the  acceptance  of  any  theory  by  the  educated  classes,  which  is  not 
in  accordance  with  nature  and  reason.  Only  by  practical  illustrations  can  we 
properly  comprehend  nature's  intricate  principles  and  processes.  Science 
says:  prove  all  things,  all  truth  is  susceptible  of  proof. 

Although  many  individual  instances  here  quoted  may  be  familiar  to  schol- 
ars; their  ethnological  value  is  especially  apparent  when  massed  in  one  col- 
lection, where  they  show  early  intercourse  to  have  been  habitual  rather  than 
exceptional,  revealing  the  probability  as  well  as  the  possibility  of  veiy  early 
admixture  of  races,  and  finally  elicit  testimony  to  establish  a  certainty. 

From  the  earliest  dawn  of  human  history,  tribes  and  nations  appear  to  have 
been  more  or  less  mixed,  either  when  captured  as  prisoners  of  war,  Ul^e  the 
Sabine  women  of  Home,  or  united  in  friendly  alliance  for  purposes  of  com- 
merce. General  communication,  here  shown  to  have  extensively  ocoorred 
during  the  early  stages  of  human  development,  naturally  implies  that  all 
early  races  brought  in  contact  by  commerce,  have  to  a  certain  extent,  mu- 
tually left  their  impress  upon  each  other. 

Before  submitting  the  ancient  records  of  Asia  to  a  scrutinizing  search,  we 
briefiy  trace  the  early  footsteps  of  national  intercourse  in  the  histories  of 
western  nations.  Gradual  progression  marks  the  development  of  oommeroe, 
from  the  rude  attempt  of  the  ancients  to  follow  their  coast  with  primitive  gal- 
leys, having  solitary  mass  and  sail,  or  oars  double  or  treble  banked,  to  the 
dauntless  energy  of  ocean  steamships  at  the  present  day.  Slowly  but  sorely 
commerce  is  raising  inventive  genius  above  the  fame  of  military  chieftains, 
and  enabling  Watt,  Fulton,  Arkwright,  Whitney  and  Morse,  to  claim  a  greater 
share  of  our  true  admiration,  than  agents  of  destruction  like  Alexander, 
Cffisar  or  Genghis  khan. 

Maritime  commerce,  which  exchanges  what  a  nation  can  spare  from  its 
abunclance,  for  what  it  wantS)  is  of  very  ancient  origin,  and  may  have  had  its 
beginning  in  the  unrecorded  era,  nearly  coeval  with  the  development  of  in- 
telligence in  man. 

The  study  of  astronomy,  a  science  essentially  necessary  to  ocean  navigation, 
was  very  ancient  among  oriental  nations.  Learned  astronomers  are  persuaded 
that  the  celestial  observations  of  the  Chinese  were  accurately  taken  B.  0. 
2249;  those  of  an  eclipse,  B.  C.  2155,  have  been  proved  as  authentic,  and 
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other  obseiratioixa  are  recorded  three  oenturiea  later.  Astronomical  obserya- 
tions  made  at  Babylon,  calcnlated  the  rotundity  of  the  earth,  which  they  esti- 
mated at  40,000  miles  in  circumference;  and  those  when  transmitted  to  Greece 
by  Alexander,  and  seen  by  Aristotle,  B.  C.  324,  contained  a  calendar  of  above 
nineteen  centuries,  extending  back  to  within  fifteen  years  of  those  ascribed  to 
the  Chinese.  Europeans  first  learned  this  science  from  Jupiter  Belus,  king 
of  Babylon.  The  ancient  kingdoms  of  India  appear  to  have  had  obserrations 
fully  as  early  as  the  Babylonians. 

We  will  now  attempt  to  trace  chronologically  the  naval  growth  and  ancient 
commerce  of  western  nations  by  their  records,  from  B.  C.  2249  to  the  Chris- 
tian era,  to  demonstrate  the  possibility  of  early  migrations  of  races  in  pre- 
historic times.  Migrations  by  water,  which  appear  by  our  own  histories  to 
have  occurred  around  the  Mediterranean,  may  likewise  have  occurred  on  the 
Pacific,  and  in  other  parts  of  the  habitable  globe.  Shore  lines  and  yrater 
courses  were  early  availed  of  for  the  distribution  and  subdivision  of  races. 
Mountain  ranges  were  natural  barriers. 

The  authenticity  of  ancient  history  necessarily  rests  upon  the  evidence  of 
ancient  writers,  when  unimpaired  by  later  discoveries.  This  summary  has 
therefore  required  a  judicious  digest  of  many  original  authors,  from  whom  its 
statistics  are  compiled  and  arranged. 

Few  seem  to  be  aware  of  how  early  and  extended  an  intercourse  existed  be- 
tween Asia  and  the  western  world,  which  in  its  earliest  ages  was  principally 
conducted  by  the  South  Arabians,  a  people  apparently  more  enlightened  by 
science  and  commerce  than  any  nation  farther  East  except  the  Phcenicians. 

The  South  Arabian  commerce  is  supposed  to  be  the  most  ancient  inter- 
course between  far-distant  peoples,  of  which  western  nations  have  any 
remaining  records.  That  next  in  importance,  and  apparently  also  in  order  of 
time,  was  that  of  the  Phoenicians  and  their  colonies,  especially  Carthage  and 
Oadir  (changed  by  the  Saracens  to  Cadiz).  Those  general  enemies  of  com- 
merce, the  Bomans,  soon  abolished  that  of  Cathage  and  of  Corinth,  With 
the  increase  of  the  Boman  empire  came  the  decrease  of  commerce,  excepting 
only  that  branch  necessarily  enlarged  by  an  increasing  demand  for  Oriental 
luxuries.  Of  this  very  early  trade  of  the  Europeans  and  nations  of  Asia 
Minor,  with  the  Orient,  we  happily  possess  a  description  which,  for  accuracy 
and  minuteness  of  detail,  when  compiled,  may  almost  rival  a  modem  official 
account. 

As  the  Boman  empire  declined,  the  Oriental  trade,  supported  merely 
by  the  redundant  opulence  of  Bome,  gradually  decayed;  and  in  the  sixth  cen- 
tury we  find  the  intercourse  with  India  turned  into  a  new  channel.  During 
the  many  dark  ages  which  succeeded  the  subversion  of  the  western  empire, 
gross  ignorance  prevailed,  and  commerce,  in  common  with  literature  and 
science,  became  neglected  in  the  western  hemisphere,  until  renewed  attention 
was  drawn  to  it  by  the  Saracens,  and  at  some  of  the  Italian  seaports.  The 
spirit  of  commerce  afterwigrds  arose  in  the  Netherlands  and  at  some  German 
seaports,  followed  by  Portugal  and  Spain,  and  latterly  by  Great  Britain  and 
other  European  nations. 

The  Greeks  esteemed  Phoenicians  as  the  inventors  of  commerce,  shipbuild- 
ing, navigation,  and  the  application  of  astronomy  to  nautical  purposes;  their 
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capital,  SidoD,  founded  about  B.  G.  2200,  became  preSminenily  great  and 
illustrious  for  the  wonderful  energy  of  its  people,  but  it  is  presumed  that  com- 
merce  was  received  by  the  Phoenicians  from  the  Babylonians,  and  in  turn 
found  its  way  there  from  Indian  countries  farther  East,  along  the  Asiatio 
shore  and  Malayan  archipelagoes. 

That  Persian  poem,  the  book  of  Job,  generally  admitted  to  be  the  oldest 
book  in  the  Hebrew  bible,  shows  that  sciences  were  then  cultiTated,  ship- 
building, useful  and  ornamental  arts,  were  in  an  advanced  state,  and  com- 
merce was  vigorously  prosecuted.  Vessels  are  spoken  of  as  distinguished  for 
their  speed,  bringing  gold  from  Ophir,  and  topazes  from  Ethiopia. 

B.  0. 1728,  the  Arabians  conducted  an  extensive  and  profitable  trade  be- 
tween  Egypt  and  India,  importing  largely  of  spices,  gold  and  silver;  and  it  is 
recorded,  B.  C.  1566,  that  vessels  were  propelled  by  fifty  oars.  This  enstom 
continued,  and  in  later  history  we  find  their  size  increased,  and  ttej  were  fur- 
nished with  three,  and  at  times  five,  tires  of  oars. 

The  early  history  of  Greece  shows  their  vessels  were  Phosnician  built, 
rowed  by  oars — long,  slender,  open  boats,  lightly  constructed,  capable  of 
being  transported  upon  shoulders,  the  smallest  carrying  50  men,  the  largest 
120 — and  although  they  had  masts  and  square  sails,  they  depended  mainly 
upon  their  oars.  Seventy  geographical  miles  was  considered  a  day's  work 
for  a  vessel  with  oars,  and  the  sailors  were  paid  four  oboli,  or  about  eight 
cents  a  day. 

Much  of  the  early  Greek  mythology  came  originally  from  India.  There  is 
scarcely  anything  the  Greeks  ever  learned  from  the  far  Orient,  the  invention 
of  which  they  have  not  ascribed  to  their  own  countrymen.  Many  of  our  best 
scholars,  aided  by  recent  discoveries  and  researches,  are  now  persuaded  that 
the  use  of  letters  was  known  to  the  Greeks  before  Cadmus  came  from  Phos- 
nida,  B.  C.  1556.  The  earliest  letters  known  in  Greece  were  more  probably 
those  which  Plato  calls  Hypoborean  (i.  e.  northern),  and  describee  as  different 
from  letters  of  his  own  age.  According  to  Diodoms  Siculus,  Orpheus  used 
Pelasgic  letters,  which  were  older  than  the  Greek. 

Strabo  says:  the  invention  of  rafts,  the  very  first  rude  essays  in  navigation, 
was  ascribed  to  Erythras,  a  king  of  some  part  of  the  coast  of  the  Persian  Gulf. 
Theophrastus  is,  I  believe,  the  oldest  author  who  alludes  to  cinnamon  and 
other  spices  and  aromatics,  knowing  them  to  be  the  produce  of  India.  In- 
tercourse between  India  and  Arabia  was  easy  by  avuliug  of  the  monsoons, 
whose  periodical  regularity  were  observed  and  taken  advantage  of,  to  bring 
cargoes  of  spices  many  ages  before  the  time  of  Hippalus,  whom  the  Egyptian 
Greeks  supposed  to  be  their  first  discoverer.  The  Southern  Arabs  traded  to 
more  remote  parts  of  India  than  the  Persians  or  Assyrians,  and  from  the 
earliest  ages  enjoyed  most  generally  the  entire  monopoly  of  the  tnde  be- 
tween far  India  and  the  western  world.  It  was  not  until  Europeans  found 
an  ocean  route  to  India  via  the  Cape  of  Good  Hope,  that  the  ancient  system 
of  their  most  important  commerce  was  totally  overturned. 

This  commercial  history  is  quoted  as  showing  how  common  and  ea«y  was 
the  migration  of  colonies  by  sea  in  remote  ages,  and  how  great  an  asoendenoy 
the  possession  of  shipping  and  maritime  power  gave  to  some  of  the  pre-his- 
toric  races.    In  very  early  times  the  Phoenician  meiehants  were  the  greatest 
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ocean  carriers  for  the  whole  western  world.  B.  C.  1280,  the  spirit  of  trade  is 
recorded  as  having  spread  over  the  greater  part  of  Asia. 

The  religion  of  Egypt  declared  the  sea  unclean,  becaase  the  dead  body  of 
their  god  Osiris  was  thrown  into  it.  Egyptians  therefore  abhorred  the  sea» 
and  formerly  avoided  any  concern  in  maritime  affairs.  Their  early  trade  was 
condactedby  foreigners;  on  the  Mediterranean  and  with  Arabia,  their  com- 
merce was  for  a  long  time  wholly  entmsted  to  the  Phoenicians.  According  to 
ApoUonins  Rhodius,  B.  C.  1300,  and  prior  to  the  expedition  of  the  Argonauts, 
Sesostris,  king  of  Egypt,  built  a  fleet  of  400  vessels  on  the  ErythrsBan  (Bed) 
Sea.  The  Egyptians  were,  however,  but  fresh-water  sailors;  their  hulls  and 
masts  were  made  of  tfiorrif  and  sails  of  paper. 

The  Greeks  had  skillf  nl  ship-builders,  and  Homer  has  immortalized  Har- 
monides  as  the  builder  of  the  vessels  which  carried  off  the  beautiful  Helen 
from  Sparta.  During  the  "  heroic  ages  "  of  Greece,  the  petty  princes  on  the 
sea  coast  frequently  fitted  out  vessels  to  go  on  piratical  cruises  against  the 
merchant  ships  upon  the  Mediterranean; hence  it  became  common  to  question 
a  commander  whether  he  professed  piracy  or  trade. 

Their  course  depended  on  the  previous  knowledge  of  the  shore  acquired  by 
some  member  of  the  crew.  Homer  describes  Ulysses  as  covering  his  ship 
with  long  planks,  making  probably  a  half-deck. 

B.  C*  1104,  when  Paris  carried  off  Helen,  wife  of  Menelaus,  king  of  Sparta, 
Agamemnon,  king  of  Argos,  embarked  a  Grecian  army  of  100,000  men  in  a 
fleet  of  1186  vessels  to  avenge  the  af&ont. 

Castor,  of  Rhodes,  a  writer  cotemporary  with  Julius  Caosar,  made  a  cata- 
logue of  nations  who  successively  attained  the  empire  of  the  (Mediterranean) 
iSgean  Sea.  B.  C.  1280,  the  island  of  Crete  was  called  by  Aristotle  the  Em- 
press of  the  Sea.  B.  C.  1179,  the  Lydians,  after  the  Cretans,  were  honored 
by  Minos  with  the  title  of  masters  of  the  sea.  B.  C.  1058,  the  dominion  of 
the  sea  is  ascribed  to  the  Pelasgi.  B.  C.  1003,  Castor  alleges  the  Thra- 
dans  had  the  Empire  of  the  Sea,  and  held  it  19  years.  B.  C.  890,  the  domin- 
ion of  the  sea  is  ascribed  to  the  Phrygians.  B.  C.  753,  the  Milesians  are 
represented  as  supreme  in  naval  power,  and  having  a  wide  commercial  fame. 
B.  C.  734,  the  dominion  of  the  sea  is  ascribed  to  the  Carians,  buccaneers, 
noted  for  their  piracies.  B.  C.  717,  the  Corinthians,  a  nation  of  Greece, 
made  a  considerable  figure  in  naval  transactions.  Thucydides  mentions  their 
naval  force  soon  after  the  Trojan  war,  kept  up  to  protect  their  trade  against 
pirates.  B.  C.  676,  the  Lesbians  obtained  and  held  command  of  the  sea  for 
59  years.  B.  C.  67,  the  Romans  were  masters  of  the  sovereignty  of  the  sea 
without  a  competitor,  having  destroyed  nearly  all  the  mercantile  nations. 

B.  C.  1100,  the  Phcenicians  extended  their  discoveries  along  the  entire 
northern  coast  of  Africa  and  the  opposite  shores  of  Spain.  The  Mediterra- 
nean was  no  limit  to  their  enterprise,  for  they  passed  the  Pillars  of  Hercules 
(Gibraltar)  and  established  powerful  commercial  settlements  upon  the  Atlan- 
tic, mutually  beneficial  to  themselves  and  natives  of  the  country.  Phoenician 
colonies  were  societies  of  opulent  and  intelligent  merchants,  ingenious  manu- 
facturers, skillful  artizans  and  hardy  seamen,  who  left  an  overcrowded  pop- 
ulation, with  the  good  wishes  of  their  parents  and  friends,  to  settle  in  a  dis- 
tant country  and  there  maintain  a  correspondence  for  mutual  advantage. 
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B.  C.  1046,  Eupolemus  says  David  bnilt  ships  in  Arabia,  wherein  he  sent 
men  skilled  in  mines  and  metals  to  the  island  of  Ophir. 

B.  C.  1012  and  975,  Solomon  extended  his  territories  to  the  Bed  Sea,  and 
despatched  ships  to  the  rich  countries  of  the  South  and  far  East.  Hiram, 
king  of  Tyre,  wishing  an  opening  to  the  rich  commerce  of  the  OrieDt,  either 
acted  in  partnership  or  concert  with  him. 

Preyionsly  all  Oriental  products  had  been  received  at  second-hand  through 
the  Arabians.  Solomon's  ships,  built  and  conducted  by  the  Tynans,  sailed  in 
company  with  those  of  Hiram  to  the  rich  land  of  Ophir  and  Tarshish.  A 
voyage  required  three  years  to  accomplish,  and  the  returns  were  prodigiously 
profitable,  oonsistiDg  of  gold,  silver,  precious  stones,  ivoiy,  woods,  apes  and 
peacocks.  They  probably  availed  of  the  monsoons  to  visit  Ceylon,  Sumatra, 
India,  and  possibly  communicated  with  China  and  Japan.  The  FhcBnicianfl, 
when  in  the  Indian  Ocean  in  company  with  Solomon's  fleet,  doubtless  saw 
the  beautiful  Malay  prows,  and  reported  and  improved  upon  the  former 
models  of  their  vessels,  and  multiplied  their  oars  or  paddles. 

B.  C.  916,  the  Bhodians  composed  a  Code  of  Maritime  laws,  which  was 
copied  by  the  Romans,  and  ingrafted  into  the  law  of  Oberon,  which  is  in  a 
great  measure  in  force  to  this  day.    They  were  of  Phoenician  origin. 

B.  C.  890,  the  Greeks  received  from  Asia  coined  silver  money,  weights  and 
measures. 

B.  C.  717,  the  commercial  dty  of  Tyre  was  attacked  by  Salmanasar,  king 
of  Assyria,  who  brought  against  it  a  fleet  of  70  vessels,  furnished  and  manned 
by  Phoenicians.  The  Tyrians  defeated  this  fleet  with  only  12  ships,  and  took 
500  prisoners.  This  is  the  most  ancient  naval  battle  recorded  in  f^tiropean 
histories. 

B.  C.  700,  great  improvements  were  introduced  into  shipbuilding  by  the 
Corinthians. 

B.  C.  641,  Colffius,  of  Samos,  sailed  through  the  Straits  of  Gibraltar  to  Taz^ 
tessus  on  the  southwestern  coast  of  Spain,  and  was  the  first  Greek  who  ever 
saw  the  Atlantic. 

B.  C.  616,  Necos,  king  of  Egypt,  sent  a  fleet  of  discovery  to  circumnavigate 
Africa,  engaging  therefor  Phoenician  navigators  who  sailed  by  the  Bed  Sea, 
and  following  the  coast  of  Africa,  returned  by  the  Mediterranean,  reaching 
home  the  third  year  after  their  departure. 

B.  C.  594,  according  to  Diodorus  Siculus,  Apries,  king  of  Egypt,  had  a 
fleet  on  the  Mediterranean,  and  fought  a  naval  battle  against  the  maritime 
cities  of  Sidon  and  Tyre,  the  former  of  which  he  captured,  beating  the  fleets 
of  Phoenicia  and  Cyprus,  and  returned  tb*  Egypt  loaded  with  spoils.  As 
Egypt  had  no  ship  timber,  most  of  the  Egyptian  fleets  were  built  by,  and  pxa- 
chased  of,  the  Phoenicians. 

B.  C.  688,  The  Tyrians  employed  workmen  from  all  neighboring  oountiies 
to  labor  in  building  and  navigating  their  ships,  which  were  magnificently 
adorned  with  ivory,  purple  and  fine  linen;  their  commanders  were  most  re- 
spected, and  every  commercial  and  maritime  calling  was  esteemed  honorable. 

About  this  time,  Thales,  a  Greek  philosopher  descended  of  Phoenician  par- 
entage, pointed  out  to  the  Greeks  the  Ursa  minor,  by  which  Fhoeniciatts 
steered  their  course  at  night;  instructed  them  in  the  rotundity  of  the  earth; 
fixed  the  year  into  365  days,  and  predicted  the  year  of  an  eclipse. 
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Pythagoras,  a  native  of  the  island  of  Samos,  taoght  the  rotundity  of  the 
earth,  the  existence  of  the  antipodes,  and  a  confased  idea  of  the  real  motion 
of  the  planetary  system  as  afterwards  demonstrated  by  Copemicns. 

B.  C.  550,  the  Phoenicians  visited  Ireland,  and  returned  with  reports  of 
the  islands  now  known  as  Great  Britain. 

B.  C.  543,  we  learn  that  the  inhabitants  of  Phocsea,  a  Grecian  city  on  the 
Asiatic  coast,  were  a  commercial  people,  and  the  first  Greeks  who  traded  to 
remote  Asiatic  conntiies;  performing  their  -voyages  in  long  vessels  of  fifty 
oars,  in  the  management  of  which  they  were  very  expert.  Strabo  mentions  a 
colony  of  Phoceeans  who  were  expelled  from  Corsica,  who  sailed  to  the  soath 
of  Gaul,  where,  B.  C.  538,  they  founded  Massilia  (Marseilles),  a  city  which 
about  the  Christian  era,  sustained  a  high  character  as  the  seat  of  science, 
commerce  and  naval  power. 

The  Etruscans  and  Etrurians,  says  Didorus  Siculus,  founded  colonies  at  a 
very  early  age,  were  good  mariners,  and  appear  to  have  possessed  the  greater 
portion  of  Italy  before  the  Trojan  war.  Polybius  says,  B.  C.  524,  the  Car- 
thagenians  were  possessed  of  hereditary  preeminence  in  nautical  science. 
Their  ships  were  equal  to  any  on  the  Mediterranean,  carrying  carved  figure 
heads  and  stems.  Aristotle  says  they  were  the  first  who  raised  their  ships  of 
war  from  three  to  four  rows  of  oars.  They  constructed  wet  docks,  and  were 
first  to  appoint  second  captains  (mates)  to  their  vessels. 

B.  C.  524,  the  Carthagenians  embarked  30,000  people  in  sixty  ships  of  fifty 
oars  each,  and  passed  Gibraltar  to  the  west  coast  of  Africa  to  foand  colonies. 
These  vessels  must  have  carried  500  persons  each. 

B.  C.  506,  Darius,  king  of  Persia,  invaded  the  Scythians  with  a  fleet  of  600 
vessels.    Darias  was  also  sovereign  of  Phcenioia. 

B.  C.  497,  the  Ionian  fleet  of  353  vessels  was  defeated  by  600  ships  belong, 
ing  to  the  maritime  vassals  of  Persia,  chiefly  under  the  direction  of  Phoeni- 
cians. 

B.'C.  494,  an  expedition,  conducted  by  Mardonius,  son  of  Darius,  com- 
posed of  300  ships,  containing  20,000  soldiers,  was  cast  away  against  the 
rocks  of  Mount  Athos  during  a  violent  storm. 

B.C.  481,  Xerxes,  the  mighty  monarch  of  Persia  and  a  greater  part  of  Asia, 
sent  a  memorable  expedition  against  Greece,  composed  of  1,207  triremes,  or 
ships  of  war,  carrying  three  Urea  of  oars,  and  3,000  transports,  which  formid- 
able armada  was  finally  defeated  by  the  Greeks. 

B.  C.  477,  Herodotus  says,  Amilcar  a  Carthagenian  general,  invaded  SicUy 
with  an  army  of  300,000  men.  As  Sicily  is  an  island,  this  necessitated  a 
naval  fleet. 

Frequent  mention  of  large  naval  fleets  transporting  armies,  is  made  from 
this  date  until  the  Christian  era.  From  this  time  wide  commercial  intercourse 
existed,and  many  naval  engagements  of  great  magnitude  are  noted. 

The  commerce  which  had  flourished  for  ages  in  the  hands  of  the  Phoeni- 
cians was  largely  desolated  by  the  conquests  of  Alexander,  B.  C.  333. 

B.  C.  260,  the  Bomans,  who  prospered  for  a  while  by  a  perpetual  violation 
of  justice,  resolved  to  establish  a  naval  force  for  piracy  and  commercial  plun- 
der. They  had  neither  ship  carpenters  nor  seamen,  but  got  possession  of  a 
stranded  Carthagenian  guiTiquereme,  and  in  sixty  days  from  felling  the  trees, 
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their  oarpentera  had  oonsiraoted  a  fleet  of  100  quinqueremes  and  20  triremes. 
Boman  sailors  were  drawn  from  the  despised  classes  of  the  popnlace,  and 
were  nnrespeoted,  while  the  navigators  and  seamen  of  Tyre  and  Carthage 
were  held  by  their  people  in  high  and  deserved  esteem. 

B.  0.  242,  although  the  Bomans  had  considerably  improved  in  nautical 
knowledge,  the  progress  of  Science  among  them  was  very  tardy,  and  their 
losses  by  storms  at  sea  were  prodigious.  In  one  gale  almost  eyery  soul  per- 
ished on  384  of  their  ships,  which  either  fonndered  or  were  wredked.  At  the 
same  time  the  Carthagenian  fleet  made  a  good  harbor  and  escaped  damage. 
The  hanghty  Bomans  thought  commercial  concerns  beneath  their  dignity, 
and  that  extended  selfishness  which  they  called  patriotism,  soon  rendered  it 
impossible  for  any  mercantile  nation  to  flourish  within  the  grasp  of  Borne. 

B.  C.  219,  saperabandant  wealth  indaoed  a,  rage  for  shipbuilding,  among 
Hiero,  king  of  Syracuse,  and  other  opulent  kings  of  his  age,  vastly  exceeding 
every  purpose  of  utility  in  enormous  bulk  and  extravagant  ornament.  As- 
sisted by  Archimedes,  Hiero  constructed  a  galley  of  twenty  tires  of  oara, 
sheathed  with  sheet  lead,  and  carrying  three  masts,  which  no  vessel  had 
hitherto  done.  She  had  the  embellishments  of  a  palace  with  the  fortificationa 
and  warlike  stores  of  a  castle.  AthensBUs  tells  us,  on  the  authority  of  Gal- 
lixenuB  and  Mosepion,  that  Ptolemy  Fhilopator,  king  of  Egypt,  built  two 
huge  ships.  One  intended  for  sea  service  was  420  feet  long,  57  feet  beam, 
consisting  of  two  long  flat  vessels  united  by  one  deck,  having  two  heads  and 
two  stems.  She  carried  4,000  oars,  disposed  in  40  tires.  Besides  4,000 
rowers,  she  carried  2,850  soldiers,  oooks,  servants,  etc.  The  other  vesaei, 
intended  for  inland  navigation,  was  300  feet  long  and  45  feet  beam. 

B.  C.  170,  the  Sabeeans,  who  possessed  the  southern  extremity  of  Arabia, 
acquired  great  opulence  by  oommeroe,  and  preserved  their  liberty  ontmpalred 
by  conquest  during  many  ages.  Agatharchides  says  they  were  in  possession 
of  the  carrying  trade  between  Asia  and  Europe,  and  commanded  the  com- 
merce of  both.  They  fllled  the  dominions  of  Ptolemy  with  gold  and  silver  and 
precious  stones  (probably  from  Ceylon),  and  founded  several  colonies  in  for- 
eign countries. 

B.  C.  146,  the  Bomans,  determined  upon  the  total  abolition  of  commerce, 
destroyed  the  mercantile  city  of  Corinth,  and  thought  themselves  entitled  to 
the  exclusive  privilege  of  plundering  the  world. 

B.  C.  100,  Strabo  repeats  a  story  of  a  vessel  from  India,  picked  up  adrift  in 
the  Bed  Sea,  with  only  one  man  aboard,  almost  dead,  whose  shipmates  died 
of  famine,  and  Ptolemy  Eorgetes,  II,  king  of  Egypt  during  the  Macedonian 
dominion,  sent  Eudorus  to  convey  him  back  to  India,  whence  the  expedition 
returned  with  aromatics  and  precious  stones. 

B.  C.  67,  Pompey,  with  500  Boman  ships  under  his  command,  captured  400 
ships  at  Cilicia. 

B.  C.  66,  liucullus,  returning  fh>m  Asia,  brought  as  a  part  of  his  plunder, 
a  large  number  of  books. 

B.  C.  57,  the  Veniti,  said  by  Strabo  to  be  a  Belgic  nation,  settled  near  the 
northwestern  extremity  of  Qaul  (France),  were  distinguished  for  their  nauti- 
oal  science  and  experience.  They  had  great  numbers  of  vessels,  exceUent 
sea-boats,  used  leather  sails,  and  iron  chains  instead  of  rope  cables,  and  car- 
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ried  on  a  oonsiderable  trade  with  Britain.  Their  fleet  of  220  snch  vesaels  was 
overpowered  and  captured  by  a  Roman  fleet  of  600  galleys. 

B.  C.  54,  Julius  Csssar  collected  above  800  ships  and  landed  a  large  force  in 
Britain,  subduing  a  great  many  kings,  four  of  whom  were  in  Kent. 

B.  C.  43,  the  profusion  of  luxury  introduced  into  Borne  by  the  conquest  of 
enervated  kingdoms  of  Asia,  had  now  made  alarming  progress. 

B.  C.  25,  ambassadors  are  said'  to  have  been  sent  by  an  Indian  prince 
called  Porus,  from  India  to  Borne,  and,  according  to  Floras,  also  from  the 
Scythians,  Sarmatians,  and  even  the  Seres,  to  court  the  friendship  of  Augus- 
tus, who  was  then  in  Spain.  Those  from  India  were  nearly  four  years  upon 
their  journey.  Augustus  was  called  the  father  of  the  Roman  imperial  navy, 
of  which  Ravenna  on  the  Adriatic  was  the  principal  eastern  station,  and 
Misenum  in  the  gulf  of  Naples,  the  western.  Pliny  says,  in  his  reign  some 
Roman  navigators  explored  the  coast  of  the  North  Sea  as  far  as  Clmbii  (the 
north  end  of  Denmark).  At  this  time  the  Britons  used  bmall  vessels  of  which 
the  keel  and  principal  frame  was  made  of  light  wood,  the  bottom  and  sides  of 
a  kind  of  basket  work  made  of  osiers,  and  the  whole  was  covered  with  hides. 

The  Arabians,  who  furnished  the  greatest  and  most  reliable  part  of  articles 
imported  into  the  Mediterranean,  appear  to  have  been  the  only  traders  from 
the  West,  whose  voyages  in  very  early  days  extended  to  India.  In  1851,  I 
met  a  small  native  Arabian  vessel  far  from  land  in  the  Bay  of  Bengal,  bound 
towards  the  Spice  Islands  of  the  Malay  Archipelago— a  notable  relic  of  an- 
cient times.  People  of  such  commercial  and  nautical  knowledge  as  the 
South  Arabians,  could  not  have  experienced  the  semi-annual  changes  of  the 
monsoon,  without  early  availing  themselves  of  the  advantages  they  offered  to 
their  navigation.  It  would  by  no  means  be  extravagant  to  suppose  that  they 
traded  to  Taprobani  (Ceylon),  or  even  to  countries  and  islands  for  beyond 
it.  As  early  as  the  days  of  Solomon  (B.  C.  1000),  no  such  spices  were  known 
in  Jerusalem  as  those  presented  by  the  Queen  of  Sheba;  and  later  we  learn  in 
the  days  Ptolemy  Philadelphus,  B.  C.  280,  the  Sabeeans,  whose  long  expe- 
rience in  the  nature  of  the  periodical  winds  called  monsoons,  of  the  seas  and 
various  ports  of  India,  undersold  the  merchants  of  Egypt,  who  coasted 
the  whole  way  to  India  in  their  own  small  vessels.  Ptolemy  sent  Dionysius 
to  India  as  Ambassador,  with  a  view  of  establishing  direct  intercourse  with 
that  country. 

In  the  "Periplus*  of  the  Erythrsan  Sea,"  oriental  vessels  then  in  use 
are  thus  described:  madaratcB,  small  vessels  joined  together  by  sewing;  trap' 
paga  and  kotymba,  long  vessels  used  by  fishermen  and  pilots;  sangara,  pirat- 
ioal  crafts  like  double  canoes;  and  kaUmdiopJiorUa,  which  vessels  were  of  the 
largest  size,  with  capacity  to  perform  distant  voyages,  and  were  in  the  trade 
of  Arabia,  with  the  river  Ganges,  and  countries  beyond  it.  This  work 
which,  for  approved  accuracy  of  geographical,  nautical  and  commercial  in- 
formation, stands  unrivalled  by  any  production  of  antiquity,  comprehends 
under  the  name  of  the  Erythnean  Sea,  all  the  ocean  between  Africa  and 


*The  Pkbzplub  (circiunnaTigatloo)  was  written  abont  the  flnt  century  of  the  Ohrlatlui 
«rm  by  an  EgypfAnn  Oreak,  an  intelligent  meirchant  and  praotioal  navigator  upon  the  Sryth- 
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India,  inclading  the  Bay  of  Bengal.  It  observes  that  the  unexplored  ooeaa 
extends  to  the  southward  until  it  joins  the  Atlantic,  information  generally 
conoealed  from  the  age  of  Keoos,  B.  C.  616.  nntil  the  re-discoyery  of  the  Gape 
of  Oood  Hope  by  the  Portuguese  in  the  fifteenth  century. 

Some  authors  say  that  Solomon's  ships  oircumnayigated  Africa  and  re- 
turned by  the  Mediterranean  laden  with  gold.  More  likely  they  availed 
of  the  monsoons  and  went  to  Ceylon,  India  and  Sumatra. 

The  Seres,  described  as  the  most  remote  people  of  Asia  known  even  by  re- 
port to  the  Europeans,  are  said  to  have  manufactured  sericum  or  silk  gar- 
ments from  threads  finer  than  those  of  the  spider,  which  they  combed  from 
(cocoons  like)  flowers.  Nearchus,  the  adAiiral  of  Alexander's  fleet,  speaks 
of  this  precious  manufacture  which  found  its  way  to  Bome  in  the  days  of 
Osesar,  and  being  a  monopoly  and  subject  to  a  long  succession  of  tedious  and 
dangerous  sea  and  land  carriages,  sold  at  a  price  making  it  equal  in  yalue  to 
gold.  Seres  also  shipped  to  Arabia  steel  much  superior  to  all  other  kinds, 
the  product  of  a  country  in  the  eastern  part  of  Asia.  White  rock  candy  and 
porcelain  such  as  is  produced  in  China,  was  also  shipped,  and  all  these  bore 
the  expense  of  a  succession  of  land  and  water  carriages.  May  not  the  steel 
have  come  from  Japan  and  the  porcelain  from  China  ?  When  the  Portuguese 
arrived  on  the  coast  of  Asia  in  their  first  voyages  of  discovery,  they  found  it 
frequented  by  vessels  of  various  nations. 

The  natives  of  India,  deriving  all  the  necessities  and  enjoyments  of  life 
from  their  fertile  soil  and  own  industry,  cared  very  little  for  productions  of 
the  West.  Grecian  merchants  were  obliged  to  pay  for  their  cargoes  chiefly 
in  money,  and  Pliny  says,  that  at  the  lowest  computation,  500  sestertia  (equal 
to  £403,646  16s  8d  sterling)  was  every  year  sent  out  of  the  Roman  empire  for 
the  purchase  of  goods,  which  were  sold  in  Rome  at  an  advance  of  one  hun- 
dred for  one.  A  sum  equally  large  was  also  paid  to  Arabian  merchants  for 
articles  from  their  country  of  mere  luxury  and  female  vanity. 

The  increasing  demand  of  almost  the  entire  Roman  empire  for  Oriental  lux- 
uries, all  of  which  when  crossing  Egypt  in  transitu  paid  especially  heavy  im- 
port and  export  duties,  increased  tiie  revenue  of  that  country  immensely; 
some  idea  of  which  is  given  us  by  Appian,  who  says  Ptolemy  Fhiladelphus  at 
his  death,  left  in  his  treasury  740,000  talente,  (equal  to  £191,167,666  ISs  4d 
sterling),  much  of  which,  however,  may  have  been  derived  from  the  plunder 
looted  by  his  father  from  the  Persian  empire. 

In  thus  glancing  at  the  early  records  of  ocean  navigation  among  the  Ara- 
bians, Phoenicians,  Greeks,  Hebrews,  etc.,  we  discover  the  important  po- 
sition occupied  by  the  Phoenicians,  as  the  principal  supporters  of  an  esily 
and  extended  intercourse  with  the  Orient.  We  may  draw  some  analogies 
therefrom  in  a  future  outline  of  the  early  commerce  of  Asiatic  nations,  among 
themselves,  and  their  intercourse  with  the  American  continent  in  very  early 
times.  All  these  movements  of  peoples  have  an  important  ethnological  bear- 
ing, as  revealing  the  possible  methods  of  migrations  along  the  shore-lines  of 
countries. 

From  early  maritime  records  here  cited  in  illustration,  we  are  led  to  infer 
that  intercommunication  by  water,  along  coast-lines,  was  very  ancient  among 
all  western  nations  at  a  very  early  period,  and  we  are  persuaded  that  all 
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commeroe  was  then  in  connected  circles,  like  links  of  a  chain;  each  orbit  of 
trading  fleets  commnnicating  at  its  extremes  with  others  farther  east  and 
west.  Thus  the  silk  of  China  and  Japan,  unknown  in  Europe,  found  its  way 
into  ports  on  the  Baltic  Sea,  through  several  limited  districts  of  trade,  each 
keeping  within  its  natural  limits,  but  acting  as  a  medium  for  circulating  the 
products  of  one  extreme  to  the  other.  All  trade  being  more  or  less  a  monop- 
oly, the  point  of  production  of  m^ny  valuable  commodities  was  frequently 
concealed. 

Certain  terminal  points  exist  in  all  trade  where  one  system  of  commerce 
links  into  and  connects  with  another  reaching  beyond.  Such  were  Gadir, 
Massilia,  Alexandria,  Tyre,  Sidon,  Taproban^  (Ceylon),  Molucca,  Seres,  etc. 

Thus  legends  and  traditions  of  far  distant  countries  were  communicated  in 
advance  of  their  discovery,  and  although  at  first  deemed  mythical,  were  gen- 
erally founded  on  facts,  and  largely  confirmed  by  later  discoveries  and  ex- 
plorations in  the  field,  and  since  found  fully  detailed  in  Oriental  histories  yet 
extant.  Every  variety  of  enormity  has  in  all  ages  been  the  characteristic 
ascribed  by  ignorance  to  unknown  nations,  and  these  have  been  gradually 
removed  farther  and  farther  as  discovery  advanced. 

Great  numbers  of  people  were  distributed  by  this  early  commercial  enter- 
prise, and  how  large  indeed  must  have  been  the  number  of  ancient  Fhosni- 
cian  and  Malay  wrecks,  if  the  Japaiiese  wrecks  of  the  present  day  may  be 
accepted  as  any  criterion.    Nature  is  universally  consistent. 

In  future  papers  I  shall  discuss  the  different  origin  of  the  Chinese  and  Jap- 
anese races,  and  conclude  by  expressing  the  opinion  that  early  races  have 
been  far  more  spread  and  intermixed  by  early  maritime  intercourse,  than 
the  casual  observer  would  suppose,  and  that,  however  distinct  any  type  of 
mankind  may  appear,  all  will  be  found  to  be  more  or  less  composite,  except- 
ing, perhaps,  some  remnant  of  early  aborigines,  driven  into  a  forced  seclusion 
among  the  fastnesses  of  interior  mountain  ranges. 

The  authorities  adduced  in  this  paper  might  be  greatly  increased,  but  I 
have  studied  to  be  as  brief  as  possible,  aiming  only  to  show  the  progressive 
quality  and  universality  of  natural  law,  whereby  analogical  reasoning  is  ren- 
dered comparatively  safe,  and  to  establish  the  fact  of  early  intercourse  among 
maritime  nations  of  the  West,  rather  than  to  fully  illustrate  either,  by  elab- 
orate details. 

Dr.  Brigham  read  an  inyitation  to  attend  the  International 
Congress  of  Americanists,  to  be  held  at  Nancy,  France,  July  22, 
1876. 

Judge  Hastings  called  the  attention  of  the  Academy  to  the 
fact  that  the  work  of  the  State  Geological  Survey  on  the  "  Bot- 
any of  California"  would  shortly  be  published.  As  the  flora  of 
the  Pacific  Coast  develops  some  characteristic  species,  novel  and 
interesting,  worthy  the  attention  of  the  students  of  this  science, 
it  is  highly  to  be  desired  that  the  work  on  the  botany  of  this 
State  should  be  published.    This  publication  is  now  secured 
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through  the  exertioiis  of  D.  0.  Gmman,  President  of  the  Univ 
mtj  of  GalifomiA,  at  whose  request  the  foDowisg  named  gentle- 
men have  contributed  the  necessaij  fonds  to  pat  the  work  m 
stereotype:  Leland  Stanford,  Heniy  Pierce,  B.  B.  Woodward, 
Lloyd  Teris,  D.  O.  Mills,  J.  0.  Flood,  John  O.  Eazl,  Wm  Mor- 
ris and  Cl)a8.  McLanghlin.  These  gentlemen  are  not  known  to 
be  scientists,  and  do  not  appear  to  be  actuated  by  any  speeinlor 
personal  motiye.  The  California  Academy  of  Sdenoes,  therefore, 
in  recognition  of  their  generosity,  orders  that  their  names  be  en- 
rolled upon  the  records  of  the  Society  as  benefactors  of  Scienee. 

And  it  is  deemed  proper  that  honorable  mention  should  be 
made  of  Professor  Asa  Gray,  Professor  J.  D.  Whitney,  ProfeBsor 
Watson  and  Professor  W.  H.  Brewer,  for  their  personal  defToti<Hi 
to  the  work  without  pecuniaiy  consideration. 

The  Secretazy  was  ordered  to  incorporate  the  above  remazki 
in  the  minutes. 


Begulab  Meetiko,  Apbil  5th,  1875. 
Yice-President  £d wards  in  the  chair. 
Sixty-fiye  members  present. 

Donations  to  the  Cabinet:  Fioijii  Chaa  D.  Oibbes,  bird's  : 
from  San  Joaquin  County;  from  Mr.  Frink,  collection  of  | 
bark  and  nuts  from  Hawaiian  Islands;  from  Professor  Geoige 
Davidson,  a  collection  of  Tapaneae  plants. 

Horatio  Stone  read  a  paper  on  the  Unity  of  Axis. 

Amos  Bowman  read  a  paper  on  Coal  Deposits  of  the  Paciie 
Coast 

Pmf easor  Brewer  exhibited  a  map  showing  the  distnbntkm  of 
woodlands  in  the  United  States.  In  speaking  of  the  map  ha 
alluded  to  the  theoiy  of  the  connection  of  the  existence  of  for- 
ests with  rainfall.  In  the  inyestigations  of  the  Smithsonian  In- 
stitution, no  instrumental  evidence  had  been  found,  in  any  pait 
ol  the  United  States,  that  the  destruction  of  fcHEesta  had  re> 


Digitized  by  VjOOQ IC 


m  *• 


ACADEMY  OF    SCIENCES.  79 

duced  the  rainfall.  The  fact  appears  to  be  so,  but  has  not  been 
properly  proTen. 

Dr.  Gibbons  did  not  agree  with  Professor  Brewer,  and 
thought  there  was  evidence  to  prove  that  there  was  a  connection 
between  the  existence  or  non-existence  of  forests  and  rainfall. 
In  California,  in  regions  very  limited  in  extent,  the  rainfall 
varies  greatly  in  a  few  miles,  the  greater  amount  falling  in  the 
vicinity  of  timber. 

Dr.  Gibbons  exhibited  a  branch  of  poplar  tree  on  which  a  piece 
of  misletoe  had  grown  in  a  peculiar  manner.  It  came  out  from 
the  end  of  the  broken  branch  as  if  it  had  been  grafted. 


Beoulab  Meetino,  April  19th,  1875. 

In  the  absence  of  the  President  and  Vice-Presidents,  John 
Hewston,  Jr.,  was  called  to  the  Chair. 

Fifty  members  present. 

The  following  new  members  were  elected:  Alfred  E.  Begens- 
berger,  Jas.  B.  Clifford,  E.  T.  Tarbox,  Arthur  C.  Taylor,  Chas. 
Frances,  J.  B.  Stanton  and  F.  P.  Hartney. 

Messrs.  S.  B.  Christy  and  Frank  Soul^  were  proposed  for 
membership. 

Donations  to  the  Museum:  From  Professor  Gtistaf  Eisen, 
University  of  Upsala,  Sweden,  two  specimens  of  Pmua  flexUia  in 
foliage,  two  cones  and  foliage  of  the  sub-alpine  form  from  Mono 
Pass,  former  12,000  feet,  latter  lower;  also  Ilphedra  anHsyphaUtica 
and  Abies  Paiioniana  (Williamsonii)  from  same  locality.  W.  O. 
Blunt  donated  silky  poppies  of  an  unknown  plant  used  in  stuffing 
birds;  Joseph  H.  Clarke,  of  Cahto,  Mendocino  County,  Califor- 
nia, presented  specimens  of  salmon  trout.  From  T.  J.  Butler, 
Arizona,  specimen  of  curious  insect  captured  in  Agua  Fria  Biver, 
Arizona. 

Professor  W.  H.  Brewer  read  the  following: 
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On  tiie  Formatioii  of  Ice-pellets  or  Hail,  in  the  Spray 
of  Tosemite  Fall. 

BT  PB0FES80B  W.   H.   BBEWEB. 

On  Wednesday  last,  April  19th,  in  company  with  Mr.  Oalen  Clark  (under 
the  Commissioners,  custodian  of  Yosemite  Valley),  I  visited  the  foot  of  the 
upper  Yosemite  Fall.  In  the  winter,  a  great  ice-oonc  forms  in  front  of  this 
fall,  mostly,  it  is  probable,  an  accamolation  of  frozen  spray.  It  is  now 
much  reduced  by  thawing  from  what  it  was  a  month  ago.  At  our  viait,  it 
extended  below  the  fall  several  hundred  feet,  bridging  the  chasm  to  an 
unknown  thickness.  The  two  persons  most  familiar  with  it,  respectiTely 
estimated  its  thickness  that  day  at  *'  sixty  to  one  hundred  feet,"  and  "  nearer 
two  hundred  feet."  The  outer  side  of  this  "cone"  slopes  aWay  from  the  fall; 
the  inner  side  rises  like  a  wall  in  front  of  the  sheet,  which  falls  mostly 
behind  it  with  deep,  thunderous  sound;  the  water  flows  beneath  the  mass, 
and  emerges  from  an  icy  arch  at  its  foot,  which  arch  in  shape  and  appearance 
strongly  reminds  one  of  the  ice-arch  in  the  foot  of  the  glacier  at  the  source  of 
the  Arreiron,  at  Mt.  Blanc. 

The  stream  was  so  high  from  the  melting  of  the  snow,  that  it  dropped  from 
the  extreme  top,  not  clinging  to  the  rounded  crest,  as  it  does  when  the  water 
is  lower,  but  leaping  out  so  that  the  actual  leap  is  perhaps  fully  1550  feet  to 
the  rocky  bottom,  and  to  the  top  of  the  '*  ice-oone,"  nearly  or  quite  1500  feet. 
Oyer  the  ice-cone  the  spray  is  furiously  driyen  by  the  powerful  air-bUat 
produced  by  the  fall. 

The  day  was  warm  and  clear,  the  time  of  observation  between  12  n.  and 
12.30  p.m..  and  the  fall  in  its  brightest  illumination,  as  it  faces  nearly  soutli. 
As  we  neared  the  ice-oone,  certain  appearances  suggested  to  me  that  the  spray 
which  drifted  over  it  was  (in  part,  at  least)  snow.  To  examine  thia,  we 
ventured  on  this  cone  farther  than  strict  prudence  dictated,  and  in  the 
tempest,  which  stung  our  hands  and  faces  like  shot,  we  found  the  spray  in 
part  to  be  haU,  or  ux-peUets,  The  exact  character  of  these  pellets  could  not 
be  studied  in  the  blinding  blast  to  which  we  were  subjected.  They  appeared 
to  be  hard,  like  hail-stones,  tolerably  uniform  in  size,  and  I  estimated  them 
at  about  one-tenth  of  an  inch  in  diameter.  They  accumulated  quite  copiously 
on  our  clothes,  but  most  so  towards  our  feet,  as  if  they  were  most  abundantly 
hurled  along  near  the  ice  on  which  we  stood.  They  also  accumulated  in  thin 
sheets  on  the  rocks  which  rose  through  the  ice  near  its  edge. 

The  ice-cone,  which  had  been  very  white  during  the  winter,  had  been 
sullied  by  sand  and  dirt  carried  over  it  with  the  spray  in  the  heavy  storm  of 
the  previous  week.  Near  its  lower  edge,  however,  were  many  depressionB 
filled  with  what  appeared  to  be  new  and  pure  snow,  which  we  believed  to  be  in 
reality  fresh  accumulations  of  these  ice-pellets,  but  from  their  position  it  was 
impossible  to  examine  them.    We  however  pushed  our  way  back  to  the  rocky 
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'  wall  beside  the  fall  and  as  near  the  sheet  as  it  was  possible  to  breathe  or  to 
stand.  If  any  of  the  pellets  occurred  there,  I  could  not  prove  it.  I  could 
not  feel  them,  and  the  water  so  blinded  us  that  nothing  could  be  seen 
distinctly.  On  returning,  we  kept  on  the  rocks,  and  noticed  none  of  the  ice- 
pellets  there.  I  had  left  my  thermometer  behind,  and  had  no  means  of 
testing  the  t^perature  of  this  freezing  blast. 

At  Leidig*8  Hotel,  which  is  one  and  three-eighths  mile  distant  and  about  a 
thousand  feet  lower,  my  thermometer  stood  at  about  520  Fahr.  at  6  a.m.  ; 
78>iOat  2.30  p.m.;  790  at  3.15.  p.m.;  580  at  9  p.m.,  and  50O  at  6  the  next 
morning.  I  had  no  wetrbuJb  to  determine  the  dryness,  but  that  the  air  was 
yery  dry  was  shown  by  the  rapidity  with  which  our  saturated  clothes  dried. 

When  this  fall  was  visited  by  the  State  Geological  Survey  in  June,  1863, 
the  idea  was  suggested  that  we  examine  the  temperature  of  the  water  above 
and  below  the  fall,  to  see  if  any  actual  heating  of  the  water  occurred  as  a 
result  of  its  concussion  after  falling  from  so  vast  a  height.  The  dryness  of 
the  air  was  then  so  great  that  I  was  convinced  that  evaporation  would  coun- 
terbalance or  at  least  vitiate  any  results  that  might  be  theoretically  based  on 
the  mechanical  equivalent  of  heat,  so  the  experiment  (which  would  have  cost 
much  labor  and  time)  was  not  tried.  And  on  seeing  this  new  phenomenon, 
the  hypothesis  which  immediately  suggested  itself  to  me  as  an  explanation 
was  that  it  was  due  to  evaporation.  That  the  fall  is  fed  by  melting  snow, 
much  of  which  still  lies  near  its  top;  that  the  great  volume  of  ice-cold  water 
chills  the  adjacent  air  to  near  32  degrees;  that  the  air-current  thus  cooled,  as 
it  is  drawn  into  and  along  with  the  immense  descending  mass,  is  a  very  dry 
current,  and  that  its  rapid  saturation  by  this  evaporation  of  a  portion  of  the 
spray  is  sufficiently  chilling  to  freeze  drops  of  water  up  to  a  certain  diameter. 
Had  the  ice-pellets  been  portions  of  the  ice-cone  torn  off  from  its  edge  and 
hurled  outward  with  its  spray,  we  would  not  expect  such  an  uniformity  of  size 
as  I  observed. 

Professor  John  LeConte,  on  my  describing  the  phenomenon  to  him  to-day> 
has  suggested  another  hypothesis,  more  plausible,  perhaps,  than  mine.  It  is 
that  the  air  carried  down  and  cooled  by  the  water  is  somewhat  condensed  at 
the  base  of  the  fall,  and  that  by  its  expansion  as  it  gets  away  from  the  pressure, 
sufficient  cold  is  produced  to  freeze  the  drops. 

Whatever  may  be  the  explanation,  of  the  fact  there  is  no  mistake. 

T.  J.  Lowry  read  the  following  paper: 

Hydrographic  Surveying^. 

BY   T.    J.   LOWBT,    U.    8.    OOA8T   SUBVST. 

Hydrographic  surveys  of  bays,  lakes,  rivers,  gulfs  and  the  parts  of  oceans 
adjacent  to  coasts,  are  indispensable  requisites  to  a  safe  navigation,  and  hence 
successful  international  commerce.  Being  of  national  importance,  they  are 
therefore  national  undertakings — and  the  Government  Coast  Surveys  and 
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navieB  of  all  countries  are  engaged  in  determining  and  mapping  the  topography 
of  the  water  basins  and  channels  of  the  earth. 

An  accurate  survey  of  waters  adjacent  to  land  is  based  upon  a  surrey  of  the 
adjoining  lands,  by  means  of  which  the  figure  of  the  coast  and  the  poations 
of  a  sufficient  number  of  conspicuous  and  well-defined  objects  near  the  coast 
have  been  ascertained.  These  objects  are  the  landmarks,  by  observations  of 
which  the  positions  of  points  on  the  surface  of  the  water  (and  henoe  the 
soundings)  are  determined.  The  relative  positions  of  the  landmarks  are 
ascertained  with  a  degree  of  accuracy  proportionate  to  the  character  and 
extent  of  information  to  be  given  by  the  chart.  When  perfect  accuracy  is 
aimed  at,  many  stations  pn  shore  (and  especially  on  island  shoals  and  reefs) 
are  first  determined  usually  by  a  trigonometrical  survey  whose  accuracy  is 
tested  by  a  base  of  verification.  The  stations  in  the  triangulation  being 
selected  with  reference  to  the  ultimate  ends  in  view  (viz.,  the  wants  of  the 
hydrographer  and  navigator),  will  be  so  chosen  as  to  include  or  detennine 
light-houses,  headlands,  and  other  remarkable  objects — not  allowing  the 
triangles,  however,  to  depai*t  too  much  from  the  well  conditioned  forms.  In 
making  choice  of  stations,  and  thus  giving  shapes  to  the  triangles,  it  is  well 
to  remember,  that  where  aU  the  angles  are  to  be  observed,  the  condition  most 
favorable  to  the  accuracy  of  computation—i.  e.,  where  instrumental  errora 
and  errors  of  observation  will  least  affect  the  determination — is  where  each 
triangle  is  equilateral.  But  where  two  angles  only  are  to  be  observed,  the 
unobserved  angle  should  be  a  right  angle,  and  the  observed  angles  equal  to 
each  other  and  never  loss  than  twenty- five  or  thirty  degrees.  Experience 
proyes  that,  in  well  conditioned  triangles,  the  small  errors  made  in  the 
measurement  of  the  angles  do  not  accumulate  through  each  successive  step 
in  the  operation,  but  on  the  whole  tend  to  compensate  each  other. 

Whateyer  extent  of  coast  may  be  surveyed,  each  series  of  hydrographic 
operations  will  be  confined  to  comparatively  limited  spaces,  and  the  whole 
will  consist  of  numerous  detailed  charts  correctly  linked  together  and  ha^ 
monized  by  means  of  the  triangulation  on  shore;  a  description,  therefore,  of 
the  modus  operandi  in  making  a  hydrographic  survey  of  a  single  harbor  or 
short  sea  reach  will  apply  equally  to  the  system  adopted  in  the  survey  of  an 
extensive  line  of  coast. 

Having  made  a  reconnaissance  of  the  region  to  be  surveyed,  and  gathered 
a  genera]  idea  of  the  facilities  for,  as  well  as  the  difficulties  of  doing  the  work, 
the  next  step  is  to  locate  tide  gauges  and  tide  observers. 

Judging  from  all  information  that  can  be  gathered  of  the  prevailing  winds, 
currents,  tides,  shoals,  and  the  configuration  of  the  shore  line,  the  hydrogra- 
pher will  fix  the  number  and  sites  of  his  tide  gauges  so  as  to  get  data  for  de- 
termining the  figure  of  the  surface  of  the  water  at  any  given  instant.  They 
should  be  more  numerous  the  more  the  surface  of  the  water  at  any  instant 
dcTiates  from  the  horizontal  form.  And  the  fewer  the  gauges  used  the  greater 
the  care  to  be  exercised  in  deciding  upon  their  locations.  Placing  a  gauge 
within  a  bar,  sand-bank  or  other  impediment  to  the  free  action  of  the  water, 
or  within  a  lagoon  which  winds  fill  with  water  faster  than  it  can  escape,  is  to 
be  especially  guarded  against.    And  in  comparatively  limited  basins  of  water 
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at  least  two  ganges  should  be  established— one  at  that  side  of  the  basin  near- 
est "  whence  the  prevailing  winds  come/'  aod  the  other  nearest  "whither 
they  go."  These  ganges  are  not  only  checks  on  each  other  when  the  wind's 
action  is  an  insignificant  element,  but  where  the  wind  drives  water  from  one 
portion  of  the  basin  and  piles  it  up  in  another,  they  famish  data  indispen- 
sable for  harmonizing  soundings  taken  on  those  and  calmer  days. 

In  such  a  basin,  when  but  one  gauge  is  used,  the  proper  place  for  it,  theo- 
rectically  speaking,  is  the  center  of  the  basin.  These  considerations  attended 
to,  each  gauge  is  firmly  fixed  in  a  well  sheltered  spot,  so  that  its  zero  shall  be 
below  low-water  at  neap,  and  its  top  above  high-water  at  spring-tides.  By 
proper  circumspection  for  the  site  of  each  gauge,  one  will  generally  be  found 
to  answer  for  each  station,  but  where  the  observation  is  made  from  shore  two 
or  more  may  at  times  become  necessary — the  observer  following  the  tide  from 
gauge  to  gauge  as  it  goes  out  and  retreating  over  the  same  path  as  it  comes 
in.  The  kinds  of  tide  gauges  are  as  various  as  the  circumstances  demanding 
them.  The  one  ordinarily  used  is  of  the  simplest  kind,  a  straight  vertical 
post  divided  into  feet  and  tenths,  numbered  from  the  bottom  upwards;  this 
is  found  generally  to  serve  its  purpose,  inasmuch  as  when  it  is  too  windy  to 
read  the  gauge  correctly,  it  is  blowing  too  much  to  sound  accurately.  A  ver- 
tical tube  with  small  holes  at  the  bottom  to  admit  the  water  which  supports  a 
float,  is,  however,  susceptible  of  closer  readings  under  all  circumstances;  and 
for  getting  ofi'-shore  tides,  Mitchell's  gauge  is  admirably  adapted;  while  as  a 
self-registering  gauge,  Saxton's  stands  without  a  parallel  and  leaves  nothing 
to  be  desired. 

The  zero  of  each  gauge  should  be  referred  by  means  of  a  spirit-level,  or 
otherwise,  to  a  bench  mark  out  distinotiy  and  durably  on  some  permanent 
object  (and  the  remark  made  in  the  book),  so  that,  if  displaced,  it  can  be 
properly  replaced  in  position. 

For  the  purpose  of  reducing  the  soundings,  it  is  mainly  essential  that  the 
tide-gauge  and  sounding-boat  watches  be  together;  but  where  the  laws  of  the 
tides  of  the  locality  are  also  desired,  it  is  best  to  keep  either  lunar  or  mean 
solar  time.  A  series  of  observations  of  the  tides  on  these  gauges,  made  simuW 
taneously  with  the  soundings,  furnish  data  for  reducing  each  sounding  to  the 
reference  plane — ^the  mean  of  the  lowest  low  waters.  This  plane  is  also  given 
by  these  tidal  observations.  The  frequency  of  .the  necessary  readings  of  the 
gauge  varies  from  every  half-hour  to  every  five  minutes,  according  to  the 
rapidity  of  the  rise  and  fall  of  the  tide. 

And  now,  if  there  be  not  on  the  shore  permanent  well  defined  objects  that 
will  serve  as  signals — such  as  spires,  towers,  flagstaffs,  light-houses,  or  tall 
slender  trees,  fixed  by  triangulation — then  the  hydrographer  erects  the  neces- 
sary signals;  usually  tripods  boarded  up,  and  painted  white  if  projected  on 
dark  back-ground  from  the  sounding-boat,  or  red  (or  black)  if  against  the 
sky  or  a  sandy  back-ground. 

The  tide-gauges  and  signals  being  erected,  the  next  step  is  to  determine 
carefully  with  a  theodolite  the  relative  position  of  these  signals,  and  plot 
them  by  the  computed  sides  of  the  triangles  of  which  they  are  the  vertices. 
It  is,  however,  not  imperative  that  the  actual  sices  of  the  triangles  be  at  first 
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known;  but  the  triangles  can  be  computed  and  plotted  from  any  aaanmed 
base,  since  the  *'  relatiTe  positions  of  the  signals  "  is  the  essential  desideratom. 

Hydrographic  surreys  all  ha^e  for  their  main  object  the  tracing,  deter- 
mining, and  plotting,  on  a  suitable  scale,  the  contour  lines  of  naTigable 
channels  and  water- basins.  Contouring  represents  the  inequalities  of  the 
earth's  surface  by  determining  the  relatiye  heights  of  any  number  of  points 
above  or  below  a  line  equidistant  at  every  point  from  the  earth's  center.  This 
line  is  what  is  understood  by  the  term  '<a  level-line,'*  and  is  that  which  is 
assumed  by  the  surface  of  the  water  when  at  rest.  In  mapping  the  contours 
of  parts  of  the  earth  not  covered  with  water,  after  the  principal  contour  linea 
are  drawn  on  the  topographical  sheet,  intermediate  lines  may,  with  the  ground 
before  the  eye,  be  sketched  in;  but  such  interpolations  are  obviously  impos- 
sible when  tracing  the  contour  lines  of  a  basin  filled  with  water,  as  in  hydro- 
graphy, where  a  series  of  points  in  the  curves  of  equal  depths  are  brought 
out  only  by  lines  of  levels  made  with  the  sounding-line.  Now,  since  these 
lines  of  equal  depths  are  analogous  to  contour  lines  on  land — ^being  contour- 
lines  of  the  bottom  of  the  water-basin,  dravm  through  those  points  where  the 
reduced  soundings  are  equal — the  same  rule  hence  obtains  in  hydrography  as 
in  topography  for  the  directions  of  the  lines  of  levels  for  developing  them — 
viz.*,  perpendicular  and  parallel  to  the  strike  or  dip  of  the  bottom,  i.  e.,  one 
system  of  sounding-lines  coincident  with,  and  another  at  right  angles  to  the 
lines  of  the  steepest  declivity  of  the  bottom.  The  lines  run  in  the  general 
directions  of  the  curves  of  equal  depths,  or  horizontal  curves,  are  the  main 
lines  in  developing  the  contours  of  the  bottom;  yet  the  auxiliary  lines  which 
should  be  run  perpendicular  to  these  not  only  check  these  depths,  but  also 
furnish  additional  data  for  drawing  these  curves  of  equal  depths.  At  a  cross- 
ing of  these  lines  the  difference  of  the  soundings  should  not  be  more  than 
three  per  cent.,  and  the  limit  of  eiror  must  not  exceed  five  per  cent,  of  the 
depth. 

To  form  some  idea  of  the  general  configuration  of  the  bottom  of  a  body  of 
water,  we  must  call  in  every  available  aid;  as,  the  topography  and  geology  of 
ihe  adjacent  coast,  the  effects  of  currents,  tides,  and  prevailing  winds,  and, 
most  of  all,  the  revelations  of  our  lead-line,  which  assist  us  in  judging  of  the 
topography  of  the  parts  yet  unsounded,  and  hence  better  fix  upon  the  direo- 
tions  of  the  lines  to  be  run.  The  force  and  directions  of  winds  and  currents 
and  qualities  of  the  vessel  must  of  course  be  considered  in  laying  out  direc- 
tions of  sounding-lines.  And  the  greater  discretion  exercised  in  giving  direc- 
tions to  these  lines  the  fewer  in  number  will  it  require  to  bring  out  the  bottom's 
varied  features  in  the  length  and  breadth  of  their  modulation.  The  number 
of  lines  required  depends  upon  the  extent  of  the  information  to  be  furnished 
by  the  chart. 

If  for  purposes  of  general  navigation,  the  soundings  on  the  map  will  be 
sufficiently  numerous  when  the  horizontal  curves  (viz.,  fathom  and  half 
fathom,  up  to  three  fathoms,  and  inside  of  that,  feet  curves)  can  be  drawn 
without  doubt  as  to  their  directions  in  any  case.  As  to  the  frequency  of  the 
casts,  where  the  bottom  is  very  irregular,  are  wanted  not  casts  at  studiedly 
regular  intervals,  but  every  possible  sounding. 
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Whether  it  is  the  demands  of  the  navigator  or  the  marine  engineer  that  are 
being  satisfied,  along  with  these  contour  lines  of  the  bottom  are  required  the 
materials  of  which  the  bottom  consists,  the  level,  rise  and  fall  of  the  water, 
the  directions  and  speeds  of  its  currents,  and  at  times,  the  temperatures  and 
specific  gravities  of  the  water.  The  accuracy  of  the  methods  and  instruments 
for  executing  these  surveys  also  varies  with  the  amount  of  detailed  inform- 
ation required.  If  the  survey  be  made  for  the  erection  of  a  breakwater,  in- 
stead of  purposes  of  general  navigation,  then  are  desired  nicer  instruments 
for  observations,  more  well-determined  signals,  more  cast  positions  deter- 
mined, more  soundings  on  a  line  and  more  lines  of  soundings,  more  specimens 
of  bottom  and  more  current  observations.  In  every  case,  however,  the  whole 
ground  should  be  gone  over  thoroughly  to  bring  out  the  general  features  of 
the  bottom  and  detect  each  sudden  irregularity  of  depth,  which  should  be 
traced  through  its  every  line  of  approach,  and  if  it  proves  to  be  an  isolated 
knoll  or  ridge,  it  may  be  "rayed  ofi*"  by  planting  one  or  more  temporary- 
buoys  on  it,  and  to  and  from  them  running  radii  in  different  directions. 
However,  as  these  radial  lines  are  often  insufficient  to  bring  out  its  every 
feature,  others  may  be  run  at  right  angles  to  them.  Yet  for  general  purposes 
of  navigation  the  general  features  and  extent  of  a  reef  and  the  shoalest  cast  on 
it  are  found  amply  sufficient.  As  each  sounding  is  taken,  the  surveyor  notes 
its  depth  and  also  the  time  which  fixes  its  position  with  reference  to  other 
points  on  the  line  determined  by  either  sextant,  theodolite  or  compass  angles 
on  known  fixed  points. 

The  degree  of  precision  with  which  the  positions  of  the  sounding-boat  are 
fixed  determines  the  accuracy,  and  hence  usefulness,  of  a  hydrographic  sur- 
vey. To  fix  the  position  of  the  sounding-boat,  under  every  variety  of  circum- 
stances, is,  therefore,  the  all-important  problem  in  practical  hydrography, 
and  the  method  most  universally  relied  upon  by  the  hydrographer  for  deter- 
mining his  boat's  position,  is  that  by  the  three-point  problem. 

This  problem  is  wide  in  its  application,  accurate  in  its  determinations,  and 
most  simple  in  its  graphic  solutions.  The  simultaneous  observation  of  the 
two  angles  subtended  by  three  signals  fix  the  place  of  observation  under 
every  possible  contingency — except  when  it  is  on  the  circle  passing  through 
these  three  signals—i.  e.,  when  the  three  circles  of  position  are  coincident. 
The  accuracy  of  the  detennination  of  positions  by  this  problem  depends 
mainly  upon  the  relative  positions  of  the  bignals  and  the  observer,  and  the 
size  of  the  observed  angles — ^being  the  very  best  where  the  signals  are  equi- 
distant from  the  observer,  and  subtending  angles  of  120  degrees.  The  three 
signals  in  a  straight  line,  is  a  favorite  location  with  many  hydrographers,  as  it 
offers  but  one  case  of  indetermination,  and  that  very  easily  avoided,  of  being 
on  the  straight  line  passing  through  them.  But  in  general  a  most  desirable 
location  is  where  the  circle  through  the  three  signals  is  convex  towards  the 
observer,  and  the  middle  one  is  the  nearest  of  the  signals,  for  then  "a  revol- 
ver "  is  impossible.  Other  things  being  equal,  it  is  better  to  **  angle  on  "  the 
more  distant  objects  which  subtend  good-sized  angles — say  from  45  to  135 
degrees — ^for  not  only  is  the  parallax  of  the  sextant  then  less,  but  an  error 
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made  in  getting  an  exact  coinoidenoe  of  the  images  of  the  signals  is  then  less 
felt  by  the  angles  than  if  the  signals  were  near  or  the  angles  yery  acnte. 

And  besides  what  is  thus  told  by  the  relative  positious  of  the  signals,  tlie 
hydrographer  should  be  able  to  read  the  tale  which  the  size  of  the  observed 
angles  tell  of  a  position's  fixedness.  If  the  sum  of  the  observed  angles  equals 
180  degrees  or  more,  then  the  observer  is  sure  he  is  not  on  the  circle  of 
indetermination.  Bat  if  this  sum  is  less  than  180  degrees,  and  equal,  or 
nearly  so,  to  the  supplement  of  the  angle  subtended  at  the  middle  signal 
by  the  other  two,  then  the  position  is  not  determined.  By  having  these 
supplements  written  about  the  signals,  between  the  proper  lines,  on  the  field- 
Kheet,  we  can  by  a  mental  summing  of  the  observed  angles  tell  (without 
plotting)  whether  we  are  too  near  the  circle  to  get  a  good  determination;  and 
may  thus  catch  other  angles  that  better  fix  our  position. 

The  three-point  problem  finds  in  the  three-arm  circular  protractor  an  accu- 
rate, simple  and  most  expeditious  graphic  solution,  which  is  most  extensively 
used  in  plotting  positions  of  the  sounding-boat.  In  practice  the  observed 
angles  are  set  off  on  the  proper  lines  of  the  protractor,  and  ine  fiducial  edges 
of  its  arms  caused  to  traverse  the  three  points  representing  the  signals 
observed  upon,  and  the  center  dotted,  and  the  position  is  plotted.  If  breakers 
denoting  danger  be  observed  at  a  time  when  it  is  impossible  to  anchor  over 
them,  or  even  approach  them  to  fix  a  buoy  to  mark  their  locality,  their  position 
may  be  marked  quite  accurately  by  pulling  around  them  and  getting  cross 
ranges  (or  cross  magnetic  bearings;  of  prominent  objects  on  shore,  so  dis- 
posed as  to  guide  the  observer  to  the  spot  in  more  favorable  weather,  when  a 
perfect  calm  may  leave  no  trace  whereby  the  danger  can  be  recognized. 

Henry  Edwards  submitted  the  following: 

Pacific  Coast  Lepidoptera,  Xo.  11.— List  of  the  Sphingridse 
of  California  and  Adjacent  Districts,  with  Descrip- 
tions of  Kew  Species. 

BY    HBNHT    EDWABD8. 

As  the  value  of  local  lists  is  fully  recognized  by  entomologists,  I  propose, 
in  the  present  paper,  to  furnish  a  complete  catalogue  of  the  species  of  thia 
interesting  group  of  Lepidoptera,  as  far  as  known  to  me  to  inhabit  the  Pacifie 
Coast,  and  to  offer  descriptions  of  what  appear  to  me  to  be  forms  as  yet  un- 
recognized by  science.  The  number  of  species,  compared  with  those  of  the 
Eastern  States,  is  but  small,  but  extended  exploration  of  our  little  known 
mountains  and  valleys  may  furnish  us  with  others,  while  it  is  more  than 
probable  that  many  of  those  from  Northern  Mexico  may  yet  be  found  wi^n 
our  borders;  and,  acting  upon  this  belief,  I  have  introduced  the  description 
of  an  exquisite  species  from  the  region  of  the  Sierra  Madre,  which  may  some 
day  have  to  be  included  in  our  lists.  I  have  followed  the  arrangement  pro- 
posed by  Messrs.  Grote  and  Bobinson  in  their  catalogue  of  Lepidoptera, 
(No.  1,  Am.  £ntom.  Soc.,  1868,)  and  have  invariably  adopted  the  generic 
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terms  of  those  anthors.    The  notices  of  the  habits  and  localities  of  the  spe- 
cies are  from  my  own  observation,  and  for  them  I  am  personally  responsible. 

Tribe  MACR0GL0S8INI. 

Ardonotus  lucidus.    Bdv. 

Head,  palpi,  antenna,  thorax,  and  abdomen,  yellowish  olive.  Thorax, 
with  the  tegulee  a  little  darker,  and  edged  narrowly  with  white.  Abdomen, 
with  small  anal  tuft.  Anterior  wings,  yellowish  olive,  with  a  darker  median 
band,  not  reaching  the  interior  margin,  and  surrounded  by  an  oblique  rich 
purple  border  along  the  interior  margin,  and  obsolete  before  reaching  the 
costa.  This  border  has  a  rather  brilliant  metallic  reflection.  Beyond  the 
middle  is  a  notched  shade  of  olive,  resting  on  the  costa,  a  small  linear  patch 
near  the  apex,  and  a  lunate  streak  near  the  Interior  angle,  of  the  same  color. 
Fringe  of  the  exterior  margin,  yellowish,  with  the  edges  brown;  that  of  the 
internal  margin,  purplish,  concolorous  with  the  oblique  band.  Posterior 
wings,  reddish  fawn  color  at  the  base,  with  a  rich  claret-red  submarginalband, 
narrowing  inwardly,  and  lost  in  the  brown  hairs  of  the  anal  angle.  Margin, 
broadly  reddish  fawn  color,  the  same  shade  as  the  base  of  the  wings.  Under 
side,  grayish  olive,  with  a  ferruginous  patch  on  disc  of  the  anterior  wings. 
Fringes,  deep  fawn  color.  Middle  tibiae,  with  four  black,  shining,  palmated 
spines,  recalling  somewhat  the  structure  of  the  fore  tarsi  of  Oryllotalpa, 
Hind  pair,  with  two  spines,  fawn  color,  clothed  with  hair. 

Expanse  of  wings,  2.00  inch. 

Length  of  body,  1.00  inch. 

Coll.  Br.  Behr,  Sacramento.    H.  E.,  Oregon. 

I  have  taken  the  liberty  to  redesoribe  this  very  rare  Sphinx,  as  Dr.  Boisdu- 
val's  description  is  both  brief  and  vague,  and  as  I  have  had  the  good  fortune, 
recently,  to  examine  six  specimens  of  this  little  known  insect,  which  were 
forwarded  to  me  from  the  Dalles,  Oregon,  for  the  most  part  in  excellent  con- 
dition. At  present,  this  is  certainly  one  of  the  rarest  species  known  to  Amer- 
ican entomologists.  I  have  followed  Mr.  Grote  in  placing  this  genus  in  the 
present  group,  though  not  without  misgivings,  as  its  general  structure,  par- 
ticularly the  form  of  its  autennaB,  its  long  body  clothing,  and  its  extremely 
short  tongue,  seem,  as  Clemens  observes,  to  point  out  its  proximity  to  the 
BombycidcB,  It  has  been  placed  by  this  author,  and  by  Walker,  at  the  ex- 
treme end  of  the  Sphingidce. 

Hemaris  Thetis.    Bdv. 

Through  the  kindness  of  my  friend,  Mr.  Grote,  I  have  recently  had  the  op- 
portunity of  examining  BoisduvaFs  type  specimens  of  this  species,  the  for- 
mer gentleman's  admirable  description  (Trans.  Am.  Ent.  Soc,  Vol.  1,  1868) 
rendering  further  notice  of  it  unnecessary.  I  should,  however,  observe,  that 
in  fresh  specimens  there  is  always  present  on  the  hind  tibi»  a  bunch  of  long, 
pale  yellow  hairs,  which  are  not  visible  in  the  somewhat  worn  and  faded  type 
specimens.  The  presence  of  the  reddish  apical  spot  in  the  anterior  wings  is, 
I  think,  by  no  means  a  safe  character,  as  in  any  one  of  my  specimens  it  is 
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quite  apparent,  while  in  two  others  it  is  entirely  absent.  This  species  may, 
however,  be  always  known  by  the  thoracic  and  abdominal  clothing,  which  is 
invariably  dull  olivaceous,  with  a  brownish  tinge,  and  is  extended  without 
any  break  to  the  yellow  pre-anal  segments.  H.  Thetis  is  found  in  the  valleTs 
of  California,  chiefly  in  the  neighborhood  of  the  Coast  Bange,  and  may  be 
sought  for,  in  May  and  June,  in  Napa,  Sonoma,  and  Marin  Counties.  It  is 
especially  attached  to  the  flowers  of  various  species  of  Lupinus, 
Coll.  H.  E.,  (exactly  agreeing  with  Boisdnval's  type)  Dr.  Behr,  ei  al. 

Eemaris  rubens,  n.  sp.  ( ?)    Hy.  Edw. 

Under  this  name,  if  a  true  species,  I  wish  to  recognize  two  specimens,  in 
my  collection,  in  which  the  apical  red  mark  is  very  distinct  above  and  below, 
the  oblique  scale  patch  at  the  base  of  the  primaries  reddish,  and  the  oosfca 
and  margins  of  the  vings  on  the  lower  side  also  with  a  decided  reddish  hue. 
In  S.  ThetiSf  the  two  pre-anal  segments  alone  are  yellowish,  but  in  the  two 
specimens  referred  to  above,  the  yellow  is  carried  on  to  the  third  segment, 
dorsally  and  beneath,  but  is  interrupted  on  the  sides  by  a  black  band.  This 
appears  to  me  to  be  a  strong  character,  as  in  my  examples  of  Thdis  the  yel- 
low shade  is  distinctly  confined  to  the  two  pre-anal  segments.  Slightly 
smaller  than  Thetis.  The  tuft  of  yellow  hairs  on  the  hind  tibisB  is  present  in 
this  species. 

Oregon,  Lord  Walsingham.  Lake  Tahoe,  Cal.,  Mrs.  Hy.  Edwards.  ColL 
H.  E. 

Eemaris  cynoglossum,  n.  sp.    Hy.  Edw. 

Size  of  H.  Thetis,  Head  above,  pale  yellowish  olive;  eyes,  margined  behind 
with  white  scales.  Palpi,  pale  yellowish,  with  the  terminal  joint  tipped  with 
black.  Thorax  above,  bright  greenish  olive,  without  the  brown  tint  observable 
in  Thetis.  Basal  segments  of  abdomen,  rich  velvety  black.  Two  pre-anal 
segments,  pale  yellowish,  with  a  darker  median  shade.  The  under  aide  of 
abdomen,  including  the  anal  tuft,  is  wholly  black,  except  the  edges  of  the 
pre-anal  segments,  which  are  pale  lemon  yellow.  The  thorax  is  less  covered 
beneath  with  yellowish  hairs  than  in  ThetiSt  and  the  pale  scales  are  hardly 
visible  at  the  base  of  the  wings,  while  the  tufts  of  yellow  hairs  on  the  tibi», 
80  eminently  characteristic  of  Thetis,  are  here  wholly  wanting.  The  wings 
above  and  below  are  similar  to  the  allied  species,  but  are  decidedly  more 
opalescent,  giving  out  a  most  beautiful  bluish  reflection.  Antennas,  blue 
black.    The  fore  wings  are  a  little  sharper  at  the  apex  than  those  of  Thetis. 

Two  (^,  two  ,p,  Coll.  Hy.  Edw.,  taken  by  myself  on  flowers  of  Cynoglossum. 
grande,  Dougl.;  Napa  County;  Big  Trees,  Calaveras  County,  Cal.;  Vanoouver 
Island. 

The  species  of  the  genus  HemaHs  are  very  closely  allied,  and  can  be 
separated  only  by  characters  which  in  other  genera  would  hardly  be  deemed 
sufficient  to  indicate  a  difference  of  species.  I  think,  however,  that  the 
absence  of  colored  hairs  on  the  basal  segments  of  the  abdomen,  and  of  the 
pencils  of  yellow  hairs  on  the  hind  tibin,  will  serve  as  good  gronnda  for 
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separating  this  form  from  its  allies.    The  differenoes  between  them  are  very 
apparent  in  a  series  of  each. 

Hemaris  palpalis,    Grote. 

Taken  at  Gilroy,  Santa  Clara  County,  by  the  late  G.  B.  Crotch.  Its  chief 
difference  from  Thetis  seems  to  be  in  the  darker  shade  of  the  labial  palpi. 

It  is  somewhat  remarkable  that  no  species  of  Mr.  Grote 's  genus  Hcsmarrhagia 
has  yet  been  discoYered  on  the  Pacific  Coast,  more  especially  as  in  the  Atlantic 
States  the  species  are  more  namerous  than  those  of  Hemaris, 

jEllopos  tantalus.    Hnbner. 

This  fine  insect  is  not  rare  in  the  neighborhood  of  Mazatlan  and  other 
portions  of  Northern  Mexico,  and  I  haTe  seen  a  specimen  taken  at  Cape  St. 
Lucas,  Lower  California.    It  may,  therefore,  yet  be  found  within  our  limits. 

Euproserpinus  Phaeton,    G.  &  B. 

^Macroglossa  Erato,     Bois. 

This  exquisite  little  species,  so  rare  at  present  in  collections,  appears  to  be 
found  only  in  the  yicinity  of  Los  Angeles,  two  specimens  in  the  collection  of 
Dr.  Behr  and  the  original  types  in  that  of  Dr.  Boisduval  haying  been  obtained 
from  that  locality.  It  is  said  to  be  an  early  insect,  and  probably  disappears 
with  the  flowers  of  the  spring. 

Proserpinus  Cktrkioe,    Bois. 

As  the  delicate  green  tint  of  this  beautiful  insect  fades  yery  quickly,  I 
subjoin  the  following  description  from  a  yery  fresh  specimen,  taken  during 
the  past  summer,  in  which  the  original  color  is  at  present  admirably  preseryed. 
It  will  be  seen  that  both  Clemens'  and  Boisduyal's  descriptions  giye  a  wrong 
idea  of  the  color  of  the  insect. 

Head,  greenish  oliye  aboye,  whitish  beneath;  labial  palpi,  whitish,  with 
green  tinge.  Eyes  and  tongue,  brownish  black.  Antennte,  black  aboye, 
reddish  beneath;  terminal  spinule,  white,  with  the  extreme  hook  yellowish 
brown.  Thorax  aboye,  greenish  oliye,  whiter  at  the  sides  and  beneath. 
Abdomen,  greenish  oliye  with  a  white  tinge,  except  the  three  anal  and  the 
fifth  segments,  which  are  dark  oliye  green,  the  anal  segment  being  marked  in 
the  center  with  a  paler  streak.  Beneath,  the  abdomen  is  greenish  oliye,  with 
the  segments  edged  posteriorly  with  white.  Anterior  wings,  rich  gieenish 
oliye,  the  color  of  P.  JEnotJierce,  paler  at  their  base,  except  towards  the  oosta, 
where  there  is  a  darker  shade.  "The  median  space  is  rich  greenish  oliye, 
narrowing  to  the  internal  margin,  and  enclosing  a  black  discal  streak." 
Behind  this  band,  and  resting  on  the  internal  margin,  is  a  pinkish  shade,  not 
yiaible  in  old  specimens,  and  beyond  this  is  a  rich  oliyaceous  band,  spreading 
to  and  widening  out  upon  the  cost  a,  the  outer  edge  being  somewhat  notched. 
Fringe  of  the  anterior  wings,  oliye  green,  tipped  with  black  Posterior  wings, 
bright  orange  yellow,  with  a  broad  and  moderately  regular  black  marginal 
band.  Fringes,  yellowish  white.  Underside  of  wings,  wholly  oliyaceous  green, 
darkest  at  the  base.    Across  the  disc  of  the  posteriors  is  a  sUghtly  wayed 
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whitish  band.  The  discal  streak  of  the  anteriors  is  scaroely  visible.  Feet 
and  legs,  whitish  green. 

Not  rare  in  the  noi'thern  portion  of  California  and  sonthern  Oregon.  A 
number  of  specimens  were  taken  by  Lord  Walsingham,  near  Fort  Klamath, 
and  it  oocnrs  not  unfreqnently,  in  May  and  Jane,  throughout  the  Coast  Range 
and  the  Sierra  Neyada.  It  appears  to  delight  in  the  flowers  of  the  yarions 
species  of  CHMa.  Dr.  Boisduval  says  that  his  specimen  was  raised  from  the 
caterpillar  by  the  late  Mr.  Lorquin.  It  is  a  matter  of  regret  that  we  posaess 
no  record  of  its  earlier  stages. 

This  18  undoubtedly  the  species  referred  to  by  Mr.  Grote  in  Bull.  Buffalo  N. 
H.  Soc.,  1874,  as  Lepiaesia  Vidorice,  the  description  having  been  evidently 
drawn  up  from  a  somewhat  faded  specimen. 

Proserpinus  Tertooii,  n.  sp.    Hy.  Edwards. 

Head  and  palpi,  yellowish  olive.  Eyes,  black.  Antennee,  dark  oHye; 
pectinations,  brown;  hooked  tip,  white.  Thorax  and  abdomen,  yellowish 
olive,  the  former  with  some  darker  shading  in  front  Anterior  win^s,  yellow 
olive,  greener  towards  their  outer  margins,  with  a  median  band  of  olive  green, 
widest  on  the  costa,  and  a  triangular  patch',  a  little  palei  than  the  band,  resting 
on  the  costa  near  the  apex,  f^nge,  mottled  with  brown.  Posterior  wings, 
dull  claret  red,  paler  along  the  costa,  and  shading  into  deep  rich  brown  on 
the  posterior  margin. 

Under  side.  Anterior  wings,  yellow  olive,  with  a  wide  central  shade  of 
dull  red,  reaching  from  the  base  to  within  three  lines  of  the  margin,  but  not 
touching  the  costa.  Posterior  wings,  yellow  olive,  with  indistinct  waved  me- 
dian band  of  a  little  darker  color. 

Expanse  of  wings,  1.65  inch. 

Length  of  body,  0.70  inch. 

Two  (^  Coll.  Dr.  Behr,  taken  near  Mazatlan,  Mexico,  by  the  late  Baron 
Terloo,  to  whom,  at  Dr.  Behr's  request,  I  dedicate  this  interesting  speoies. 

Tribe  C&S)ROCAMFINI. 

Choerocampa  procne,    Clemens. 

I  can  learn  nothing  whatever  of  this  insect,  and  think  some  error  must  have 
occurred  as  to  its  locality.  Is  it  known  that  the  type  specimen  is  in  existence, 
and,  if  so,  where? 

DeilephUa  cham(vnerii.    Harris. 

This  species,  which  I  am  disposed  to  regard  as  different  from  Oalii  of 
Europe,  is  not  uncommon  in  Vaucouver  Island,  and  has  been  occasionally 
taken  in  Oregon  and  Northern  California.  It  would  satisfy  many  entomolo- 
gists if  a  long  series  of  this  insect  could  be  raised  from  the  caterpillar,  through 
a  succession  of  years,  as  by  these  means  alone  can  we  arrive  at  a  certain  oon- 
elusion  as  to  its  value  as  a  species.  It  seems  to  me  to  be  a  much  heavier  and 
more  clumsy-looking  insect  than  Galiit  and  its  general  color  is  considerably 
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darker.  Bat  it  appears  somewhat  absurd  to  claim  for  this  the  rank  of  a 
species,  and  deny  the  same  position  to  its  congener,  which  follows,  as  between 
Daucus  and  Livomica  more  reallj  serious  differences  exist  than  between 
ChamcBTierii  and  Galii, 

Deilephila  Daucus,    Cramer. 

This  ifl  perhaps  the  most  common  of  all  the  Spkingidce  of  the  PaciHc  Coast, 
being  found  from  May  to  August  in  almost  eyery  garden,  hovering  about 
flowers,  especially  those  of  Verbena,  The  caterpillar,  though  well  known, 
has  never,  to  my  belief,  been  described  or  figured.  It  feeds  on  various  species 
of  Rumex,  EpUobium  and  Polygonum,  The  additional  white  stripes  upon  the 
thorax  certainly  give  this  a  wide  separation  from  Livomica  of  Europe,  while 
there  is  considerable  difference  in  the  shape  of  the  median  oblique  band  of 
the  anterior  wings.  In  a  specimen  of  Livomica  from  Italy,  and  also  in  one 
f^m  the  White  Nile  (both  in  my  collection),  this  line  is  broader  than  in  the 
American  specimens,  and,  as  it  reaches  the  internal  margin,  spreads  inwardly 
further  towards  the  base  of  the  wing.  The  costal  markings  also  are  more 
decided  in  the  European  and  African  specimens,  and  the  marginal  band  of 
the  posterior  wings  is  certainly  much  narrower. 

PhilampeliLs  Linnei.    G.  &  B. 

A  fine  specimen  of  this  very  handsome  species  exists  in  Dr.  Behr's  collection. 
It  was  taken  by  the  late  Baron  Terloo  in  the  northern  part  of  Sonora,  Mexico, 
at  the  base  of  the  Sierra  Madre. 

PhUampdus  Achemon.    EEarris. 

Very  common,  in  some  seasons,  in  the  valleys  of  Napa  and  Sonoma  Coun- 
ties, where  the  caterpillar  is  exceedingly  injurious  to  the  vines.  In  the  sum- 
mer of  1874,  at  St.  Helena,  Napa  County,  over  ten  bushels  of  caterpillars 
were  gathered  from  one  vineyard,  only  four  acres  in  extent,  in  the  course  of 
two  days.  I  can  perceive  no  difference  whatever  between  the  California  spec- 
imens and  those  from  the  Eastern  States. 

Tribe  SMEBINTHINI. 

SmeriTUhxis  ophthalmicus.    Bdv. 

Formerly  rather  common  in  the  vicinity  of  San  Francisco,  but  owing  to  the 
drainage  of  large  districts,  and  the  consequent  destruction  of  the  vdllows  on 
which  the  caterpillars  fed,  it  has  become  quite  a  rare  species.  In  the  foot- 
hills of  the  Sierras  and  the  Coast  Bange,  as  well  as  in  Oregon  and  Vancouver 
Island,  it  is  occasiooally  met  with,  and  a  strongly  marked  variety  is  also 
found,  which  I  have  called 

Smerinthus  paUvduluSj  var.    Hy.  Edw. 

It  differs  from  the  typical  form  by  its  much  paler  color,  as  well  as  by  the 
almost  obsolete  markings  of  the  upper  wings.    The  general  color  of  these  is  a 
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pale  fawn  drab,  with  the  wayed  band  indistinot.    The  thorax  is  also  mueh 
paler,  and  the  median  patch  of  this  portion  much  narrower  and  less  defined. 
Mr.  Streoker's  figure  of  the  yP  in  Lepid*  Ehop.  et  Heter.  refers  to  ibis 
yariety. 

SmerirUhus  modestus.    Harris. 

Another  yery  remarkable  instance  of  departore  from  the  specific  type  is 
found  in  our  examples  of  this  species,  all  of  which  are  yery  large  in  size,  ^e 
smallest  I  haye  seen  being  upwards  of  fiye  inches  in  the  expanse  of  wing,  the 
specimens  from  the  Atlantic  States  rarely  measuring  as  much  as  four  inches. 
There  is  also  a  remarkable  difference  in  color,  the  western  specimens  being 
much  paler,  the  basal  space  within  the  median  band  being,  for  the  most  part, 
of  a  delicate  silyer  gray,  which  color  is  also  extended  to  the  thorax  and  abdo- 
men. The  white  discal  streak  is  also  more  strongly  defined,  and  the  suffused 
reddish  patch  of  the  lower  wings  usually  much  larger.  Knowing  nothing  of 
the  caterpillar,  I  am  unable  to  say  if  any  difference  exists  between  it  and  its 
eastern  relatiye,  but  it  is  possible  that  in  this  instance  we  haye  to  deal  with  a 
new  species.  I  prefer,  howeyer,  at  present  to  regard  it  only  as  a  yariety,  sug- 
gesting for  it  the  name  of 

Smerinthxis  occidentalis,  yar.    Hy.  Edw. 

Fort  Yuma,  Ariz.    San  Diego.    Sacramento,  Gal.    Carson  City,  Neyada. 
Dalles,  Oregon. 
Coll.  H.  £. 

Tribe  8PHINGIKI. 

MacrosUa  Carolina,    Clem. 

As  far  as  I  am  able  to  discoyer,  this  species  was  unknown  in  California 
until  the  introduction  of  tobacco  planting,  a  few  years  ago.  It  is  now  yeiy 
common  in  some  portions  of  the  State,  particularly  in  the  San  Joaquin  and 
Santa  Clara  yalleys,  and  promises  to  be  as  great  a  pest  to  the  growers  of 
tobacco  as  it  has  proyed  in  other  parts  of  the  continent. 

MacrosUa  cdeus,    Hbn. 

Bather  rare  at  present,  though  it  has  been  taken  near  San  Diego,  and  in 
Mendocino  and  Napa  counties.  The  caterpillar  feeds  upon  the  potato,  and  it 
is  probable  that,  like  the  preceding  species,  this  may  be  on  introduction  firom 
the  Atlantic  coast. 

MacrosUa  cingulata.    Fab. 

I  haye  seen  only  two  Pacific  coast  specimens  of  this  insect,  one  from  San 
Diego,  the  other  from  Santa  Barbara.  It  is  yery  abundant  in  the  Hawaiian 
Islands,  where  the  caterpillar  feeds  on  the  sweet  potato  (Batatas  edu/is). 
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Sphinx  areodaphne.    Hy.  Edw.     (Proo.  Oal.  Aoad.  Soi.,  July,  1873.) 

My  friend  Mr.  H.  Btreoker,  of  Beading,  Pa.,  has  suggested  to  me  that  this 
may  be  only  a  small  form  of  Sph.  chersiSy  Hbn.,  and  certainly  there  is  a  great 
resemblance,  excepting  in  point  of  size,  the  largest  specimen  of  Oreodaphne 
I  hare  seen  measuring  only  3^  inches  in  expanse,  the  smaUest  2^  inches, 
while  the  ayerage  size  of  Chersis  is  4}^  inches.  The  markings,  also,  eren  in 
the  most  perfect  specimens,  are  much  less  pronounced  than  those  of  Cfierns, 
and  the  general  color  of  the  insect  is  much  paler.  If,  howeyer,  Mr.  Strecker's 
conjecture  be  correct,  the  synonymy  will  have  to  be 
Sphinx  chersis,    Hbn. 

Var.  Oreodaphne,    Hy.  Edw. 
Sphinx  perelegans,    Hy.  Edw.     (Proo.  Cal.  Acad.  Sci.,  July,  1873.) 

I  am  inclined  to  think  that  this  and  the  following  species  are  only  two  of 
others  which  will  yet  be  found  in  California,  haying  an  affinity  with  Sp, 
gordiua  and  Sp,  eremitus  of  the  Atlantic  States.  The  only  specimen  of  this 
species  was  taken  by  the  late  G.  B.  Crotch,  at  Gilroy,  Santa  Clara  county, 
and  is  in  my  collection. 

Sphinx  Vancouverensis,    Hy.  Edw.     (Proc.  Cal.  Acad.  Sci.,  July,  1873.) 
Since  describing  this  species,  I  haye  had  the  good  fortune  to  procure  two 
other  specimens,  one  from  Portland,  Oregon,  and  the  other  from  the  Big  Trees 
of  Calayeras  county.    They  are  so  strongly  marked  as  to  put  to  flight  any 
doubts  I  may  haye  entertained  as  to  the  genuineness  of  the  species. 

Hyloicus  SequoicB,    Bdy. 

I  am  only  acquainted  with  one  specimen  of  this  yery  rare  species,  taken  by 
myself  in  Bear  Valley,  Placer  county,  and  noticed  in  Proc.  Cal.  Acad.  Sci., 
July,  1873. 

Hyloicus  Strobi,    Bdy. 

Dr.  Boisduyal  is  himself  in  doubt  as  to  the  locality  of  this  species,  and 
without  a  careful  examination  of  the  type  it  is  difficult  to  say  whether  it  be 
Califomian  or  not. 

Ll&n  OF  SPEOISS   NOTIOXD   IN  THIS  PAPBB. 

Arctonotus  lucidiLS,  Bdy California,  Oregon. 

Eemaris  Thetis,  Bdy California. 

Bemaris  rvbens,  Hy .  Edw.  n.  sp California,  Oregon. 

Hemaris  cynoglossum,  Hy.  Edw.  n.  sp California,  Vanoouyer  Island. 

Eemaris  palpaXis^  Grote California. 

^Uopos  tantalus,  Hubn Mazatlan,  Mex. 

Euproserpinus  Phaeton,  G.  &  B Los  Angeles,  Cal. 

Proserpinus  CUtrhioe,  Bdy California,  Oregon,  Yancouyer  Island. 
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Proaerpinua  Terlooii,  Hy.  Edw.  n.  sp Mazatlan,  Mex. 

Chosrooampa  procne,  Clem Loc.  dnb. 

DeUephila  chamiBneriit   Hams Calif ornia,  Oregon,  Yancoaver  Taland, 

DeUephUa  daucus,  Cram Arizona,  California,  Nevada,  Oregon,  V.  I. 

PhUampelus  Linnei,  G.  &  B Mazatlan,  Mex. 

PhUampelus  Achemont  Harris Califomia,  Oregon. 

SmerirUhua  ophthalmicus,  Bdy California,  Oregon,  VanoonTer  Island. 

Smerinihus  ophihalmicuSf  n.  Tar.  paUiduius,  Hy.  Edw California. 

Smerinthus  occiderUalis,  n.  sp.  (?),  Hy.  Edw. .  Cal.,  Nerada,  Oregon,  Arizona. 

MacrosUa  caroHria,  Clem Califomia  generally. 

MacrosUa  cdeuSf  Hbn Califomia. 

MacrosUa  cingvlata.  Fab San  Diego  and  Santa  Barbara,  Cal. 

Sphinx  oreodaphtie,  Hy.  Edw Califoruia,  Oregon. 

Sphinx  perelegans,  Hy.  Edw Gilroy,  CaL 

Sphinx  VancouverensiSf  Hy.  Edw Califomia,  Oregon,  VancooTer  Island. 

Hyloicus  Sequoia,  BdY .,, .     Sierra  Nevada,  Cal. 

Hyloieus  Sirobi^  Bdr. Loc.  dub. 

Col.  Geo.  E.  Gray  oflfered  the  following  resolutions,  which 
were  adopted: 

Whebeab,  The  California  Academy  of  Sciences  has  learned  of  the  resigna- 
tion of  Professor  Daniel  C.  Oilman  of  the  Presidency  of  the  UniTermty  of 
Califomia,  and  of  his  contemplated  removal  to  Maryland;  and 

Whxbbas,  The  important  services  rendered  by  Professor  Oilman,  to  the 
Uoiversity  and  the  cause  of  higher  education,  in  Califomia,  are  known  and 
appreciated  by  this  Academy.    Therefore,  be  it 

Besolved,  That  the  Califomia  Academy  of  Sciences  expresses  to  Professor 
Oilman  its  appreciation  and  approval  of  the  work  he  has  here  accomplished, 
its  confidence  in  his  ability,  and  its  testimony  to  the  energy  and  devotion 
which  he  has  exhibited  in  the  performance  of  his  duties  as  President  of  the 
University  of  California;  that  we  thank  him  for  the  services  he  has  ren- 
dered to  the  cause  of  higher  education,  here  and  elsewhere;  that  we  regard 
his  removal,  so  far  as  it  affects  this  community,  with  regret,  tempered  by  the 
conviction  that  in  the  new  field  of  labor  upon  which  he  is  about  to  enter,  his 
varied  acquirements,  combined  with  many  fortunate  personal  qualities,  will 
prove  fruitful  in  benefits  to  the  entire  country;  that  he  will  carry  with  him  our 
respect  as  a  fellow-worker,  and  our  esteem  as  a  fellow-member  and  a  man. 

Resolved,  That  the  Secretary  is  hereby  instracted  to  transmit  a  copy  of  the 
foregoing  to  Professor  Oilman,  and  to  the  Tmstees  of  the  Johns  Hopkins  Urn- 
versify  at  Baltimore. 
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Beoulab  MsETma,  May  2,  1875. 


President  and  Vice-Presidents  being  absent,  Dr.  H.  W.  Hark- 
ness  was  called  to  the  Chair. 

Sixty-two  members  present. 

Charles  Wolcott  Brooks  read  the  following  paper: 

Origin  and  Exclusive  .Development  of  the  Chinese  Race 
—Inquiry  into  the  Evidence  of  their  American  Origin, 
suggesting  a  great  Antiquity  of  the  Human  Races  on 
the  American  Continent. 

BT  OHABLES  WOLOOTT  BBOOSB. 

In  searching  for  the  origin  of  any  race,  the  careful  student  is  led  to  the 
barrier  of  pre-historic  ages,  where,  amid  the  scanty  remnants  of  remote  an- 
tiquity, he  seeks  the  missing  links  of  a  chain  whose  farther  end  has  passed 
from  the  Tision  of  general  observers. 

All  ethnologists  must  recognize  the  importance  of  reviewing  the  early  stages 
of  religions  belief  current  among  any  people,  and  laws  governing  its  develop- 
ment, in  any  systematic  study  of  their  earliest  origin. 

Every  act  of  man  and  every  change  in  nature  is  self-recording,  and  although 
it  may  require  the  wisdom  of  a  Gk>d  to  read  the  record,  it  yet  exists,  capable 
of  being  deciphered,  and  contributing  to  history. 

With  the  advance  of  scientific  knowledge,  the  human  line  of  division  be- 
tween so-called  historic  and  pre-historic  ages  is  gradually  receding.  Science 
and  historical  criticism  are  opening  many  fields  long  hid  in  myth  and  con- 
jecture. Much  now  classed  as  ancient  mythology  Is  but  the  lingering  rem- 
nants of  very  ancient  history,  preserved  and  distorted  by  tradition.  Most 
ancient  nations  in  their  written  histories,  have  aimed  as  far  as  possible  to 
ignore  all  antecedent  civilizations,  claiming  for  their  own  deified  ancestry  the 
origin  of  all  men.  Barbaric  conquerors,  filled  with  the  spirit  of  battle,  were 
early  deified  as  gods,  their  desoendants  accepted  as  demi-gods  were  founders 
of  reigning  dynasties,  and  naturally  sought  protection  by  surrounding  their 
origin  with  the  supernatural.  Transformations  are  frequent  in  the  mythology 
of  all  nations,  for  religion,  in  whatever  stage  of  its  development,  ever  remains 
a  grand,  progressive,  moral  science.  Many  ancient  forms  of  pagan  worship 
glided  silently  into  even  Ohristian  rites,  when  martyrs  canonized  as  saints, 
noiselessly  replaced  the  divinities  of  former  systems. 

As  most  early  gods  were  ancient  heroes  deified,  their  worship  was  a  nat- 
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nral  manifestation  of  a  low  order  of  patriotism,  which  selfishly  detested  all 
nations  but  one  chosen  people.  Each  nation  seems  to  have  created  its  own 
god  in  the  image  of  its  highest  ideal.  Early  ideas  of  Gk>d  have  been  saooess- 
iyely  adjusted  to  the  intellectual  capacity  of  each  progressiTC  age,  whose  high- 
est ideal  has  ever  been  the  natural  limit  to  its  powers  of  mental  or  spiritual 
conception,  possible  under  existing  conditions  of  deyelopment. 

Modem  science  and  its  civilizing  arts  have  refined  our  personal  conceptions 
and  raised  our  ideal,  by  extending  our  limits  of  comprehension.  Our  own 
conceptions  of  the  Great  Architect,  the  Intelligent  Mind  of  the  Universe,  as 
they  exist  to-day,  are  as  much  nobler  than  those  of  the  ancients,  as  the  mag- 
nificent enginery  of  this  nineteeenth  century  excels  the  rude  implements  of 
early  ages. 

Notwithstanding  this  tendency  to  ignore  antecedent  civilizations,  the  most 
ancient  peoples  of  antiquity,  at  the  period  of  their  very  earliest  records,  shov 
plainly  that  civilized  life  existed  before  their  time. 

In  speaking  of  civilization  at  early  periods,  it  is  Evident  we  cannot  mean 
that  of  the  printing  press,  telegraph  and  steam,  as  known  in  the  nineteenth 
century,  for  no  record  of  any  such  exists,  but  reference  is  made  to  a  high 
state  of  early  culture  among  cities  of  solid  structure,  with  foreign  commerce 
and  mechanic  ai-ts,  in  contradistinction  to  barbaric,  nomadic,  or  pastoral 
conditions. 

Great  maritime  empires  existed  in  very  remote  periods;  and  both  Alantic 
and  Pacific  Oceans  were  crossed,  and  races  and  civilization  widely  extended 
in  ages  still  called  pre-historic.  Whether  we  study  the  historical  records  of 
Arabian,  Phoenician,  Chaldean,  Assyrian,  Egyptian,  Persian,  Central  Asian, 
Malay,  Chinese,  Japanese,  Central  American  or  Peruvian  nations,  we  are 
amazed  at  the  antiquity  to  which  they  lead  us.  Many  oriental  records  now 
in  process  of  translation,  throw  much  light  on  the  early  movements  of  races. 
Asia  in  the  far  East  was  long  considered  the  land  of  enchantment — a  name 
given  by  superstition  to  early  science.  Astronomy  was  cultivated  in  Peisia: 
B.  C.  8209;  in  India,  B.  C.  3101;  in  China,  B.  0.  2952;  and  in  Egypt,  B.  C. 
2800.    Truly,  wise  men  came  from  far  east  of  Greece  and  Rome. 

In  Egypt^  India,  China,  America  and  South  Pacific  Islands;  evidences  of  a 
primitive  civilization  are  found,  which,  in  some  instances,  must  have  run  its 
course  long  anterior  to  the  age  of  Homer.  Unmistakable  traces  of  a  primeval 
and  ante-historic  culture  of  the  human  race  in  America  exist  to  mark  the 
lapse  of  many  ages  of  civilized  existence.  A  knowledge  of  the  western  shores 
of  the  American  continent  has  long  existence  in  both  China  and  Japan.  That 
a  restricted  communication  has  existed  by  sea  across  the  Pacific  does  not 
admit  of  question.  When  treating  of  the  origin  of  the  Japanese  races  several 
historical  instances  of  their  early  trans-Pacific  voyages  will  be  described  and 
discussed. 

In  comparatively  modem  times,  enthusiastic  specialists,  versed  in  Hebrew 
traditions,  have  sought  to  locate  the  primeval  source  of  all  knowledge  and 
culture  upon  the  high  table  lands  of  Asia,  where  they*  pictured  the  radiant 
morning  of  civilization  as  immediately  succeeding  the  completion  of  a  cre- 
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ated  world,  perfected  in  all  its  parts,  including  man,  the  most  complex  being 
and  climax  of  creation. 

In  a  search  after  the  origin  of  any  race,  we  are  first  led  to  define  a  belief 
in  the  origin  of  man.  I  accept  the  hvpothesis  of  aniversal  evolution  by  a 
slow  process  of  cosmic  development,  from  matter  which  includes  within  itself 
the  elements  of  all  atmospheric,  mineral,  vegetable  and  animal  existence,  but 
latent  until  its  energies  are  quickened  by  that  progressive' life-principle  which 
ceaselessly  radiates  from  the  Great  Intelligent  ifind  of  the  Universe,  and  is 
everywhere  essential  to  awaken  development. 

This  hypothesis,  clearly  within  the  scope  of  human  thought,  is  able  to 
stand  the  test  of  human  reason,  and  now  seems  tangibly  demonstrated,  espe- 
cially in  the  connected  chain  of  fossils  recently  discovered  and  arranged  by 
Professor  Marsh,  which  visibly  illustrate,  by  an  incontrovertible  record  of 
natural  history,  the  evolution  of  the  eques  or  horse  family,  anchitherium, 
hipparioD,  etc. 

All  material  things  appear  connected  together  by  gradational  forms,  from 
the  superior  mental  culture  of  man,  the  highest  animal,  to  the  protozean  or 
lowest  speck  of  gelatinous  matter  in  which  life  manifests  itself  to  human  per- 
ception, onward  through  untold  ages  of  mineral  existence  and  cosmic  condi- 
tions, ever  in  exact  keeping  with  its  pace  of  progress.  All  things  that  develop 
have  life.  Earth  has  labored  to  fit  itself  for  the  abode  of  man,  and  its  labors 
are  progressing  successfully.  Man  came  by  regular  stages  of  gradation  from 
the  monad,  and  his  mental  development  keeps  pace  with  and  is  restrained  by 
physical  surroundings.  Immutable  natural  laws,  universally  and  eternally  in 
force,  do  not  admit  of  any  sudden,  special  creation  of  man,  nor  do  they  indi- 
cate that  all  forms  of  animal  life  could  have  been  created  at  the  same  time. 
What  has  once  occurred  will,  under  similar  conditions,  occur  elsewhere. 

Man  is  the  result  of  all  inferior  types,  whose  capabilities  are  within  him- 
self, making  him  a  compendium  of  all  created  things.  Fossil  remains, 
found  in  different  formations,  are  plainly  revealing  the  stages  of  progressive 
transformation,  each  successive  one  having  all  the  attributes  of  its  predeces- 
sor, with  more  added.  Crustaceous  animals  are  succeeded  by  fishes,  running 
into  the  saurian,  thence  into  birds,  next  marsupials,  followed  by  the  mam- 
malial,  up  to  man.  Animal  development  has  unfolded,  and  is  continually 
improving  as  the  physical  conditions  of  the  globe  are  improved  and  refined, 
and  higher  conditions  rendered  possible. 

Mind  is  an  attribute  of  matter,  each  being  instrumental  and  necessary  to 
develop  the  other.  Goethe  says:  "Mind  cannot  exist  without  matter,  nor 
active  matter  without  mind." 

The  man  of  cultivated  mind  has  reached  more  than  a  mere  physical  being, 
having  developed  within  himself  a  portion  of  that  superior  intelligence,  the 
germ  of  which  he  inherits  from  the  Mind  of  the  Universe.  The  human 
mind  is  unmistakably  progressive,  and  progression  is  an  eternal  principle. 
Hence,  mind,  the  highest  refinement  of  matter  in  man,  is  eternal.  Our 
greatest  revelation  from  the  Infinite  is  in  His  works,  where  nature  matures  a 
supply  for  every  want  she  creates.    The  power  to  conceive  of  immortality 

Pboo.  Cal,  Acad.  Box.,  Yol.  71.^7. 
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therefore  implies  ability  to  attain  it.  This  glorions  tnith  is  instinetiYely  felt 
and  recognized  by  every  branch  of  the  human  race. 

The  origin  of  man  has  been  gradnally,  yet  hastily,  traced  as  the  result  of 
a  constantly  progressive  life-principle,  awakening  development  in  matter,  sne- 
cesfiively  evolving  from  cosmic  conditions,  minerals,  plants,  and  all  the  lower 
forms  of  animal  life,  np  to  its  climax,  intelligent  humanity.  In  man  is  to  be 
found  the  highest  physical  oltimate  of  matter,  endowed  with  that  fmiher  re- 
finement, a  moral  and  progressive  spirit,  capable  of  ultimately  unfolding  his 
full  physical  and  mental  capacities.  In  human  evolution,  we  can  but  outline 
the  origin  of  existing  physical  forms,  which  periodically  change  with  oon- 
Btantly  modifying  conditions.  The  immortal  quickening  principle  which  we 
inherit,  can  only  be  traced  to  the  Infinite. 

The  animating  principle  of  all  existences,  appears  like  a  purer  and  more 
highly  refined  essence  or  form  of  electric  force;  equally  manifest  in  mental 
and  physical  development,  and  exactly  adjusted  in  all  its  different  degrees  to 
successive  stages  of  progressive  refinement.  Natural  law  is  universal.  In 
the  material  process  of  electrotyping,  man  follows  Nature's  own  method  of 
building  up  metallic  forms.  The  progressive  life-principle  of  the  human 
mind,  in  common  with  endless  varieties  of  electric  phenomena,  manifests 
universal  consistency  in  the  positive  and  negative  phases  of  a  subtle  activity. 
Some  correlation  with  a  Central  Intelligence  seems  reasonably  indicated, 
whence  these  mutually  radiate  as  developing  powers;  alike  in  kind,  varying 
only  in  degree,  of  force,  purity  and  refinement. 

It  appears  probable  that  the  ancestors  of  the  earlier  types  of  mankind,  were 
evolved,  by  gradual  development,  near  the  oldest  parts  of  continents,  along 
their  central  summits,  upon  such  portions  as  first  acquired  a  soil  after  emexg- 
i^g  from  a  hot  primeval  sea.  Primitive  man,  at  first  a  speechless  ammal, 
may  have  appeared  as  a  distinct  variety  of  the  animal  kingdom,  in  the  ease 
of  a  single  pair,  from  which  all  human  races  have  multiplied,  and  diffef^ 
entiated  according  to  the  surrounding  conditions  of  their  local  abode.  If  so, 
the  physical  conditions  of  certain  localities  have  been  far  more  favorable  to 
the  advancement  of  certain  races  than  others,  and  early  human  history  most 
be  by  race  and  not  by  nations,  as  communities  of  individuals  come  but  with 
the  first  steps  to  culture. 

Within  the  limits  of  races  best  known,  languages  and  famiUes  of  langnagei 
ore  found,  which  preclude  any  common  linguistic  origin.  It  therefore  fol- 
lows, that  if  man  constitutes  but  a  single  fajnily  in  the  order  of  Primates, 
represented  by  a  single  genus,  the  formation  of  language  must  have  com- 
menced after  the  still  speechless  primordial  man  had  diverged  into  races,  and 
differentiation  had  set  in.  With  the  development  of  ideas  in  the  mind,  how- 
ever rude  at  first,  and  organs  capable  of  articulation  in  the  body,  language 
was  a  consequent  result,  under  the  (^ration  of  universal  law.  The  Great 
Intelligent  Principle  of  the  Universe  pervades  the  entire  world,  as  onr  mind 
fills  our  whole  physical  frame.  The  manifestation  of  this  principle  we  call 
Life,  which  all  things  possess  in  greater  or  less  degree. 

Development  is  ever  progressive,  although  mutability  appears  to  maik 
every  advance,  yet  no  breach  of  continuity  has  occurred.  Every  order  has 
proceeded  by  natural  process  from  another  antecedent.    The  superimposed 
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strata  which  oonstitate  the  orast  of  the  earth,  form  a  gauge  of  relatiye  time, 
for  which  human  chronology  scarcely  affords  a  unit  of  measure.  It  is  per- 
fectly certain  that  during  the  cretaceous  epoch,  a  comparatively  recent  period 
in  the  world's  history,  none  of  the  physical  features  existed,*  which  mark  the 
the  present  surface  of  the  globe.  Continents  have  undergone  movements  of 
elevation  and  depression,  their  shore  lines  sunk  under  the  ocean,  and  sea- 
beaches  have  been  transferred  far  into  the  interior  of  pre-existing  continents. 
All  dry  land  has  been  submerged,  excepting  recent  volcanic  products  and 
metamorphosed  rocks.  These  introductory  facts  are  necessary  to  ethnological 
research. 

A  cooling  sphere,  having  acquired  a  solid  crust  around  a  nucleus  of  fiery 
Hqaid,  in  parting  with  its  heat  by  radiation  into  space,  must  contract,  distort- 
ing its  outward  surface  by  pressure,  raising  mountain  ridges,  and  depressing 
corresponding  valleys,  where  the  first  seas  became  located.  Sun  and  moon, 
obedient  to  the  law  that  bodies  move  to  each  other  in  proportion  to  their 
masses,  and  inversely  as  the  squares  of  their  distances,  attracted  tidal  move- 
ments in  molten  fluids  under  the  crust,  in  hot  sail  seas,  and  the  thick  unre- 
fined atmosphere  above.  Fluids  as  well  as  other  matter  were  more  gross 
during  their  primitive  states.  Bupture  and  re-formation  succeeded  one 
another,  until  the  primitive  igneous  period  of  angular  azoic  granite,  became 
sufficiently  hardened  to  withstand  the  ordinary  pressure  of  inward  forces, 
gradually  preparing  to  furnish  physical  conditions,  suitable  to  begin  the  evo- 
lution of  animal  life  in  its  most  elementary  forms,  corresponding  with  the 
imperfect  condition  of  existing  elements. 

During  the  mighty  struggles  of  the  unrefined  elements,  internal  convulsions 
sent  the  hot  salt  sea  surging  over  a  large  portion  of  the  surface,  and  sediment- 
ary deposits  formed  new  stratifications.  Substances  impregnating  the  waters 
united  in  forming  cry.-tals.  The  waters,  having  raged  from  point  to  point, 
were  obliged  to  seek  an  equilibrium,  and  retired  to  the  valleys,  forming  vari- 
ous oceans,  seas,  lakes,  and  rivers. 

In  the  early  carboniferous  period  which  succeeded,  the  extra  nitrogen  and 
carbon  were  rapidly  absorbed  from  the  air,  and  the  density  of  all  exterior 
elements  greatly  reduced.  A  period  was  thus  established,  where,  under  fa- 
vorable auspices,  and  in  limited  localities,  the  very  imperfect  initiatorial 
orders  of  vegetable  and  animal  life  appeared.  An  infinity  of  embryo  existences 
are  contained  within  the  crust  of  the  earth,  awaiting  the  slow  process  of 
dcTclopment.  Life  generated  at  the  initial  period  was  of  the  very  lowest 
order,  unable  to  support  or  reproduce  itself  to  any  considerable  extent. 
From  this  threshold  of  progression,  conditions  became  sufficienUy  advanced 
to  admit  of  the  systematic  reproduction  of  species;  the  age  of  spontaneous 
generation  having  performed  its  limited  duty  in  the  general  ripening  of  the 
globe,  may  have  ceased  and  passed  away  with  conditions  which  sustained  it, 
and  matter,  within  itself,  matured  the  power  to  reproduce  its  kind,  endowed 
with  a  progressive  principle,  destined  eventually  to  evolve  its  ultimates. 
This  hypothesis  explains  why  spontaneous  generation  may  have  had  its  day 
and  subsequentiy  ceased. 

Crinoides,  conchiferce,  Crustacea,  polypi,  and  polyparva  successively  appear 
as  elements  are  advanced  to  the  necessary  conditions  to  sustain  such  forms  of 
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life.  The  syBtematic  deyelopment  of  flora  and  fauna,  in  snooessive  ages, 
extends  in  an  orderly  chain  from  their  dim  and  distant  beginning,  to  onr  ovn 
time,  through  universal  changes  of  atmosphere,  climate,  and  oscillations  of 
temperature.  A  continual  unbroken  chain  of  organisms  has  extended  from 
palflBozoic  formations  to  those  of  our  day,  gOTemed  by  law  that  knows  no 
change.  Each  species  has  gradually  evolved  from  its  predecessor  in  an  ante- 
cedent age,  by  a  gradual  modification  of  its  parts,  culminating  in  the  age 
it  characterizes,  and  fades  away  in  succeeding  ones. 

Change  is  everywhere  the  soul  of  nature.  The  race  which  first  acquired 
the  human  form,  and  became  properly  entitled  to  be  called  Man,  probably 
ascended  from  one  original  type,  which  has  since  diversified,  and  may  in  this 
age  be  divided  into  five  diotinct  varieties  (not  types),  generally  classified  as 
Caucasians — whUt,  Mongolians— yeUoto,  Malayans— &roum,  Americano  red, 
and  Negroes— &2acfc. 

As  white  and  black  are  apparent  opposites,  and  science  shows  Uie  white 
race  to  be  superiorly  developed,  it  is  fair  to  presume  that  primitive  man  was 
black;  subsequent  nations,  brown;  their  branches,  red;  from  these  sprang 
the  yellow,  and  thence  the  white.  Under  local  changes  of  atmospherical 
and  physical  conditions,  of  climate,  food,  etc.,  the  original  black  became 
modified  to  a  permanent  brown.  In  like  manner  one  shade  and  color  after 
another  became  permanently  established.  As  with  complexion,  so  also  with 
stature,  symmetry,  and  strength.  Proper  use  develops,  while  disuse  brings 
decay. 

Some  anatomists  have  claimed  that  color  may  be  produced  by  the  arrest  of 
utero-gestation,  or  is  governed  by  its  relative  duration  in  races,  thus  *'  causing 
the  ultimate  portions  of  the  blood  to  become  so  assimilated  with  the  cellular 
and  serous  tissues  of  the  foetus  as  to  render  the  body  variously  colored — 
black,  brown,  red,  or  copper  color."    Lasus  naturce  have  illustrated  this  fact. 

The  present  of  any  race  depends  largely  upon  the  physical  conditions  of 
the  soil  they  inhabit.  When  these  remain  unaltered,  the  race  cannot  advance, 
unless  it  can  develop,  by  brain  power,  sufficient  ingenuity  to  overcome  the 
drawbacks  to  advancement;  sudh  as  draiuing  marshes,  heating  dweUings, 
importing  ice,  etc.,  thus  growing,  in  spite  of  natural  restraint,  faster  than  the 
slow  process  of  natural  evolutionary  changes  would  permit. 

Modifications  in  different  types  of  vegetable  or  animal  life  neither  progress 
equally  nor  evenly.  There  is  no  intrinsic  necessity  that  they  should  undergo 
modifications  at  all,  unless  conditions  change,  or  in  the  case  of  man,  who 
invents  ways  of  surmounting  natural  conditions.  To  him  the  extreme  North 
becomes  habitable  by  the  use  of  warm  clothing,  artificial  heat  and  light  duiing 
long  winter  nights.  By  a  restless  spirit  pressing  him  forward  and  a  judicious 
control  of  elements,  he  is  enabled  to  obtain  artificial  conditions  far  in  advance 
of  the  physical  condition  of  his  habitation,  and  thus  pre-naturally  exalt  and 
develop  himself  and  his  race.  With  the  loss  of  these  conditions  the  highly 
developed  man  would  perish  or  relapse  into  a  comparatively  barbaric  state,  to 
where  his  development  would  exactly  agree  with  his  actual  physical  surround- 
ings. 

Darwin  unmistakably  illustrates  the  tendency  of  all  forms  to  vaxiations, 
which  when  once  produced,  join  in  equal  battle  to  survive  and  supplant  their 
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progenitors  and  all  others.  The  fittest  will  maintain  itself  and  the  others 
perish,  the  parent  and  derived  forms  being  equally  dependent  npon  their  indi- 
yidnal  adaptability  to  surrounding  conditions.  Thus,  certain  localities  still 
exist  in  the  condition  of  ages  long  past,  where  inferior  races  yet  flourish  and 
find  themselves  better  off,  more  competent  to  deal  with  difficulties  in  their 
way,  than  any  variation  derived  from  their  type.  While  conditions  continue 
unchanged  they  remain  unsupplanted  by  other  forms,  and  their  type  becomes 
very  pronounced.  Exact  reproductions  are  rare.  Amid  infinite  similitude 
there  is  infinite  diversity;  and  imperfection  is  a  vast  fact,  which  must  always 
be  taken  into  account  in  all  hypotheses.  **  Animal  beauty  arises  from  the 
perfect  balance  of  physical  parts  and  the  rhythm  and  perfection  of  their 
action."  It  is  probable  that  no  perceptible  change  has  taken  place  in  the 
Chinese  race  for  many  years,  because  in  that  time  the  incomplete  changes  of 
physical  condition  in  their  country  have  not  admitted  of  it.  Wheat  fonnd  in 
tombs  with  Egyptian  mummies,  when  brought  from  darkness  into  sunlight 
and  planted  in  congenial  soil,  grew  and  produced  wonderfully,  but  could 
never  have  developed  without  a  change  of  conditions.  Change  is  imperative 
to  progress. 

A  complete  knowledge  of  embryology  furnishes  an  unerring  record  of  the 
origin  and  development  of  any  form  of  animal  Ufe;  for  the  embryo  of  higher 
types,  while  in  process  of  maturing,  pass  successively  through  a  recapitula- 
tion of  all  forms  by  which  their  species  ascended  by  evolution  to  their  present 
condition.  Since  conception,  each  human  being  has  passed  rapidly  through 
modifications,  the  counterpart  of  the  graduated  forms  through  which  his  race 
has  been  slowly  built  up,  and  his  present  condition  reached.  Thus,  we  have 
a  history  of  human  evolution  republished  in  every  case  of  reproduction. 

Man,  as  traced  by  his  embryotic  development,  commenced,  when  in  dark- 
ness, the  cohesion  of  two  or  more  gelatinous  molecules,  impelled  by  a  con- 
stantly-progressive life-principle,  united  to  form  a  microscopic  zodsperm, 
capable  of  preserving  its  new  condition  in  a  thick. and  heated  liquid.  The 
proportionate  duration  of  early  life  in  warm  water  is  revealed  by  the  first  nine 
months  of  his  existence,  during  which  many  successive  but  correlated  forms 
are  assumed.  Dr.  Cohnstein,  of  Berlin,  (quoted  in  the  Laricet,  May, 
1875,)  "has  determined  by  means  of  the  thermometer  that  the  temperature 
proper  to  the  fcetus  in  utero  is  higher  than  that  of  the  mother."  The  hot  salt 
sea  in  which  early  life  developed,  is  here  typified.  The  period  of  atmos- 
pheric air  having  arrived  at  birth,  emerging  into  light,  his  aquatic  life  ends, 
and  becomes  terrestrial  and  atrial.  New  elements  of  food  are  supplied,  and 
the  mode  of  nutrition  changed.  For  awhile  his  food  continues  liquid,  and 
he  sees,  hears,  and  notices  but  little.  By  degrees  he  arrives  at  a  conscious- 
ness of  the  solid  world,  first  rolling,  then  creeping,  seal-like  on  four 
limbs,  then  sits  upon  his  haunches,  and  finally  walks  erect,  at  first  trem- 
blingly, then  playfully,  but  firmly,  at  last.  This  reveals  how  nature  required 
successive  physical  conditions,  to  acquire  progressive  results.  Each  being 
owes  his  present  bodily  form,  to  ascent  through  a  parentage,  each  change 
of  which  has  passed  away,  after  accomplishing  its  intended  purpose,  a  cul- 
mination reached  by  degrees,  through  countiess  generatious  of  improvement. 

In  due  time,  children  acquire  teeth,  and  another  change  of  food  ensues, 
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and  hair  usnally  darkens.  A  second  set  of  incisor  and  camlYorons  teeth 
soon  mark  another  stage  of  progress,  and  yonth  succeeds  childhood,  bnng- 
ing  an  expanded  development  of  bodily  form,  passions,  and  intellectiul 
power.  No  individual  can  reproduce  until  he  reaches  the  full  maturity  of  the 
type  to  which  he  at  present  belongs,  which  prevents  the  race  from  receding, 
by  reproducing  a  lower  type.  Leaves  grow  out  or  drop  off,  but  never  grow 
back.    Nature  never  retrogrades;  advance  or  perish  is  law  to  the  individual. 

Man  can  imitate  any  animal  of  his  species,  but  no  animal  can  foUow  man 
beyond  its  developed  powers.  Many  traits,  exemplified  in  lower  animals,  are 
successively  developed  in  children,  and  overcome  by  proper  control;  such  as 
gluttony,  cunning,  and  deceit — ^the  latter  a  lingering  trait  of  weakness,  gene- 
ral with  inferior  races.  They  repeat  the  antics  of  a  very  active  and  mis- 
chievous race;  their  first  attempts  at  drawing,  resemble  the  rude  figures  made 
by  our  primeval  ancestry  and  present  wild  tribes;  furthermore,  like  "children 
of  the  forest,"  our  younger  children  have  not  reached  the  age  of  self- 
oleanliness. 

The  impulsive  ferocity  of  youth,  and  cooler  maturity  of  age,  are  but  cha^ 
acteristic  types  of  human  transformation  in  the  evolutionary  procession. 
Our  lives  acquire  a  double  significance,  when  we  find  we  are  building  an 
inheritance  for  every  one  of  our  descendants,  while  our  race  continues. 

In  our  growth,  we  re-evolye,  concisely,  the  story  of  our  race's  lineage,  as 
in  **the  house  that  Jack  buittf'*  each  succeeding  verse  comprehends  all  its 
predecessors.  Our  present  bodies  now  barely  float;  for,  as  man  acquired  his 
upright  stature,  his  frame  must  have  increased  in  weight  and  hardened  into 
greater  rigidity;  while  the  pelvis,  to  sustain  additional  weight  thus  pat  upon 
it,  enlarged,  thickened  and  increased  his  gravity. 

The  head  of  the  human  species  seems  originally  to  have  been  large  in  pro- 
portion to  the  body,  exhibiting  a  promising  germ  thus  early  advanced,  a  fact 
to  which  the  race  may  owe  its  present  superiority;  and,  possibly,  this  eaily 
development  of  the  organ 'capable  of  acquiring  knowledge,  may  account  for 
peculiar  sufferings,  visited  upon  woman,  more  particularly  among  the  most 
intellectually  developed. 

The  highest  type  of  man  has  been  artificially  advanced  beyond  the  condi'' 
tion  of  some  portions  of  the  physical  world.  Miasmatic  swamps  are  yet 
insufficiently  reclaimed  by  time,  to  permit  a  white  man's  existence  where 
they  continue.  Their  present  condition  would  involve  his  speedy  illness  and 
dissolution.  Lower  organizations,  congenial  to  and  in  harmony  with  such 
conditions  of  physical  development,  may  exist  and  flourish  there;  bat  more 
refined  types  of  humanity,  require  the  most  perfected  physical  oondiiiona,  fax 
their  perfect  enjoyment  and  highest  attainments. 

Centripetal  law  has  consolidated  the  Chinese  into  a  positive  and  exclnsive 
people,  who  delight  in  ignoring  the  centrifugal  or  complimentary  force,  which 
indaces  dispersions.  They  have  long  clung  to  unique  customs  and  dreRS, 
resisting  change  or  improvement.  In  their  stereotyped  form  of  frozen  civilian 
tion,  differentiation  has  been  arrested,  and  a  peculiar  type  itensified.  Un- 
alterable fixedness  in  forms  of  belief,  and  habits  concreted  by  centaries, 
furnishes  convincing  evidence  of  great  antiquity.  The  black  races  are 
ethnologically  far  less  developed,  and  having  no  fixed  belief  to  displace,  are 
more  readily  converted  to  any  religious  sect. 
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We  cannot  avoid  admitting  that  the  Chinese  are  one  of  the  oldest  families 
of  the  andent  world;  yet  they  are  by  no  means  the  oldest.  Until  the  seventh 
eentary  before  the  Christian  era,  they  were  perfect  strangers  to  every  form  of 
idolatry.  Pore  Chinese  appear  like  a  race  absolutely  distinct  from  nations 
by  whom  they  are  surrounded,  differing  in  physical  charaoteristios  of  form, 
eolor,  and  expression;  in  language,  in  their  written  characters,  their  Ktera- 
ture,  and  religious  observances.  Unchanged  by  foreign  conquests,  by  exten- 
ffl?e  intermixture  with  any  foreign  race,  they  have  developed  within  them- 
selves,  preserving  and  perhaps  intensifying  their  type;  governed  and  civilized 
by  the  principles  contained  in  their  own  classio  literature,  and  in  their  pure 
and  excellent  book,  the  Chou-king,  compiled  fully  3,000  years  ago,  from  their 
more  ancient  literature,  much  as  many  suppose  Moses  to  have  compiled  the 
Pentateuch,  or  as  Heroditus  compiled  early  Grecian  history. 

China  has  her  ancient  picture  writings,  but  no  ancient  idols.  She  has  her 
hteratore  older  than  the  Sanscrit  races.  When  the  great  pyramid  of  Menes 
▼as  built,  in  the  fourth  dynasty  of  Egypt,  B.  C.  3893,  we  find  one  vast 
and  expanded  system  of  idolatry  throughout  Asia,  and  the  countries  border- 
ing on  the  Mediterranean,  all  worshiping  emblems,  more  or  less  types  of  the 
sun  or  solar  principle,  China  standing  alone— far  back  in  the  twilight  of  his- 
tory—is a  solitary  exception  on  the  continent  of  Asia. 

Language  is  a  test  of  social  contact,  not  of  rape.  Undoubtedly  the  first 
expression  of  human  thoughts  were  by  configurations  of  countenance,  such 
as  smiles  and  scowls,  indicating  pleasure,  dread,  or  anger.  With  the  inven- 
tion of  complicated  forms  in  language,  capable  of  complete  expression  with- 
out emotion,  came  deceit,  frequently  followed  by  loss  of  harmonious  social 
relations,  and  developing  combativeness.  No  primitive  history,  at  present 
known,  conveys  any  reliable  account  of  an  aboriginal  language  much  ante- 
rior to  that  of  China;  although  that  of  the  ancient  people  of  Yucatan  and 
adjoining  American  nations,  as  shown  by  picture-writings  on  their  monu- 
ments, appears  to  have  been  more  ancient. 

Both  peoples,  in  common  with  the  Egyptians,  expressed  thoughts  by  pic- 
ture-writing and  in  hieroglyphics.  While  other  surviving  nations  improved 
upon  this  original  style,  by  developing  the  phonetic;  inhabitants  of  China 
alone,  became  exclusively  confirmed  in  their  monosyllabic  language,  and  their 
manner  of  vocal  communication,,  is  still  very  peculiar  and  spasmodic 
In  sound  and  utterance.  Their  hieroglyphics,  which,  in  early  ages,  expressed 
a  single  snbBtantial  thought,  were  subsequently  assumed  as  syllabic  repre- 
sentations, and  became  synthetic  or  compound  forms  of  expression.  Thus, 
to-day,  216  Chinese  radicals  are  made  use  of,  in  over  50,000  ideographic  com- 
binations. 

To  investigate  this  subject,  requires  extensive  research  in  a  multitude  of 
directions — physiological,  linguistic,  religious,  traditional,  geographical,  and 
migratorial — for  it  is  often  by  their  mutual  comparison  only,  that  satisfactory 
results  are  reached.  The  wider  view  we  can  compass,  the  clearer  our  under- 
standing of  general  laws.  There  is  in  force  a  law  of  decreasing  vitality,  as 
well  as  of  evolution,  both  alike  depending  upon  the  refinement  of  surround- 
ing conditions.  Great  disturbances  have  affected  the  earth's  surface  and  all 
living  things,  since  the  tertiary  period,  when  our  present  zo51ogy  fairly  started 
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into  being.  To  all  these  considerations,  mast  be  added  the  ancient  migratioiis 
which  the  different  families  of  mankind  have  passed  through,  nnder  ^be 
changing  conditions  imposed  upon  them  by  geographical  and  climatic  neoes- 
sities,  and  thns  a  systematic  arrangement  of  facts  is  finally  indicated  Phys- 
ical geography  teaches  ns  that  of  the  two  great  elements,  water  and  land,  the 
latter,  which  is  matter  in  a  more  advanced  form,  is  far  superior  in  the  animal 
and  vegetable  life  to  which  it  gives  origin;  likewise,  that  low  and  swampy 
land  is  fatal  to  health  and  the  highest  development  of  man.  Geology  and 
Palffiontology  show  this  to  have  been  equally  true  of  the  flora  and  fauma,  in 
ancient  days. 

Neither  tropical  Africa  nor  Asia  are  adapted  to  ihe  Anglo-Saxon  oonstita- 
Uon;  every  while  colony  there  has  been  wasted  by  sickness  and  death;  yet 
this  is  the  native  and  natural  climate  of  the  dark  races,  who  are  there  as  much 
at  home  as  is  the  polar  bear  on  the  shores  of  Greenland.  When  at  Saigon, 
on  the  Meikong  river,  I  was  told  by  an  officer  of  the  French  colony,  that  24 
per  cent,  of  French  troops  stationed  there  died  annually.  The  British  ooca- 
pation  of  low  lands  in  the  southern  portion  of  India,  is  scarcely  more  than  a 
military  possession,  so  far  as  Europeans  are  concerned,  who  cannot  long  live 
there,  but  would  soon  become  extinct  but  for  the  constant  influx  of  fiesh 
immigration.  There,  a  European  struggles  for  existence,  a  prey  to  fever  and 
dysentery,  and  is  unequal  to  severe  labor.  White  women,  as  a  rule,  are 
especial  sufferers,  rallying  but  poorly  from  any  illness.  White  men  must 
yield  the  tropics  to  the  dark  races.  The  reverse  is  also  true;  negroes  are  not 
comfortable  in  the  frigid  zone.  The  American  residents  of  New  England 
States,  as  at  present  constituted,  have  a  continual  fight  with  existing  condi- 
tions of  climate,  and  their  survivors  and  desoeudents,  now  in  process  of 
acclimatization  as  a  race,  are  assuming  a  somewhat  typical  form. 

Whenever  we  examine  nature,  we  find  a  perfect  adaptation  of  animals  to 
the  circumstances  under  which  they  live.  The  constitutional  temperaments 
of  the  different  races  seem  to  vary.  The  dark  races  are  less  developed  than 
the  white;  they  have  a  less  nervous  sensibility,  for  their  physical  organiza- 
tion is  less  delicate.  Van  Amridge  says:  *'  The  dark  races  expire  less  cai^ 
bonio  acid  from  their  lungs  than  the  white,  but  transpire  the  fetid  matter 
chiefly  by  the  skin."  According  to  Dr.  Knox,  the  nerves  of  their  limbs  ara 
one-third  less  than  the  Saxon  of  equal  height.  Great  differences  of  shape  in 
the  pelvis  of  different  races,  have  been  classified  by  Doctors  Vrolik  and 
Weber,  who  thus  report  the  four  principal  races:  '*  The  European  is  oval; 
the  American,  round;  the  Mongolian,  square;  and  African,  oblong."  ' 

The  characteristios  most  relied  on  for  the  discrimination  of  races,  are  the 
color  of  the  skin,  structure  of  the  hair,  and  conformation  of  the  skull  and 
skeleton.  Transitions  from  one  to  the  other  are  so  gradual,  that  it  seems 
almost  impossible  to  draw  any  exact  and  arbitrary  line  of  inter-demarkation. 
We  now  see  the  various  branches  of  mankind  confined  to  distinct  localities, 
mainly  bounded  by  isothermal  lines,  with  distinction  of  form  and  color,  witii 
different  social  relations,  religions,  governments,  habits,  and  intellectual 
powers.  Wherever  men  have  migrated,  they  appear  to  have  found  and  dis- 
placed an  aboriginal  nation,  and  no  record  is  believed  to  exist  of  any  people 
ever  migrating  to  a  land  which  they  found  entirely  destitute  of  inhabitants, 
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in  some  of  the  varions  stages  of  htunan  development.  Adelnng  reckons  the 
total  population  of  the  earth  as  1,288  millions,  professing  1,100  forms  of 
religion,  amoDg  which  there  exists  3,664  known  languages  or  dialects,  viz.: 
937  Asiatic,  587  European,  276  African,  1,624  American.  These  are  signifi- 
cant facts. 

Sir  Charles  Lyell  is  inclined  to  admit  that  an  imperfect  form  of  man  was 
living  when  the  tertiary  stata  was  deposited.  Agassiz,  who  pronounced 
America  the  oldest  coivtinent  extant,  measured  the  coral  growth  during  a 
given  number  of  years  along  the  southern  half  of  Florida,  which,  he  asserts, 
has  been  formed  by  accretion  during  the  geological  period  known  as  recent, 
and  must  have  required  not  less  than  135,000  years  to  form.  We  may  arrange 
epochs  in  their  order  of  sequence,  but  not  of  date,  for  in  contemplating  the 
vastness  of  such  a  past,  the  mind  becomes  lost  in  amazement  at  the  vista 
opened  into  antiquity.  The  histories  of  China  contain  records  of  the  past, 
which  modem  chronologies  have  insufficient  room  to  measure.  The  limitfl 
of  history  are  steadily  receding,  and  Greece  and  Rome  are  taking  their  proper 
positions  in  a  comparatively  modern  era.  Science  is  developing  unanswer- 
able proofs  of  the  greater  antiquity  of  the  human  race,  than  current  ecclesi- 
astical histories  have  been  supposed  to  allow.  Greater  freedom  in  chronology 
is  absolutely  necessary.  No  sound  religious  principles  have  aught  to  fear 
from  true  interpreters  of  antiquity.  Truth,  in  all  its  natural  simplicity,  is 
susceptible  of  proof,  and  reason  is  its  steadfast  supporter.  Nature's  own 
religion  is  grander  than  any  human  conception.  In  the  dark  ages,  mysteries, 
miracles,  and  absolute  imposture  stood  in  the  way  of  absolute  truth.  Evolu- 
tion gives  to  the  Infinite  higher  attributes,  and  more  nearly  connects  him 
with  all  created  things.  The  God  of  the  true  scientist  is  grander  and  more 
comprehensible  to  mankind.  It  takes  us  half  our  lives  to  unlearn  and  eradi- 
cate errors  honestly  taught  us  in  youth,  with  perfect  good  faith  and  intention, 
which  persistently  cling  to  us  until  displaced  by  the  sound  reasoning 
powers  of  maturer  years.  Each  conscience  is-  but  the  result  of  its  own  moral 
education.  It  is  composed  of  ideas  it  has  fed  on.  Many  imbibe,  hereditarily, 
the  opinions  of  their  forefathers,  and  venerate  them  because  they  were  first 
upon  their  mind,  which  circumstance  alone  produces  to  them  an  unsophis- 
ticated conviction  of  their  truthfulness.  None  are  free  but  those  whom  Truth 
makes  free: 

"  Most  men  by  education  are  misled. 
They  bo  believe  because  the:^  so  are  bred; 
The  priest  centinuee  what  the  nurse  began, 
And  so  the  child  imposes  on  the  man." 

America  was  undoubtedly  peopled  many  ages  before  Julias  CsBsar  landed 
io  barbaric  Britain,  and  many  of  the  colossal  structures,  whose  ruins  still 
excite  the  wonder  of  the  wandering  Indians  of  Central  America  and  Peru, 
doubtless  passed  from  use  long  before  the  Tartar  conquerors  in  Central  Asia 
drove  their  hordes  eastward,  or  Attila  and  his  Huns  swept  his  legions  west- 
ward, from  the  great  wall  of  China  and  the  steppes  of  Ancient  Tartary. 

Chinese  historians  assert  that  in  the  fifth  year  of  the  reign  of  Yao,  B.  C. 
2,353,  strangers  from  the  south,  of  the  family  of  Yoiie-Tchang,  brought,  as  a 
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present  from  a  mtiritime  kingdom  in  Bonthern  seas,  a  great  turtle,  three  feet 
long  by  three  feet  wide,  and  very  old,  on  whose  back  was  written  a  history  of 
the  world,  from  its  commencement  to  that  time,  which  Yao  ordered 
transcribed  and  preserved.  Turtles  have  long  had  a  peculiar  religious  signifi- 
canoe  in  Japan,  and  also  among  American  aborigines  at  Copan,  where  a  splea* 
did  stone  altar  of  great  antiquity,  in  the  image  of  a  similar  tortoise,  yet 
remains. 

Chinese  culture,  dwelling  apart  in  the  south-eastern  extremity  of  Asia, 
has  developed  and  retained  distinctive  national  types,  coldly  conservative, 
while  nations  less  peculiar,  and  perhaps  more  adventurous,  rose,  soattexed, 
and  passed  away  almost  by  scores.  The  isolation  of  their  peculiar  civiHa- 
tion  most  have  resulted  from  the  physical  conformation  of  the  spot  they  occu- 
pied, encircled  by  protecting  ranges  of  mountains,  and  forbidding  natuial 
barriers. 

Eminent  Chinese  historians,  after  describing  the  fabulous  and  mythical 
ages,  which  are  imperfect  and  idealized  recollections  of  events,  peoples,  ens, 
and  civilizations;  and  renowned  individuals  whose  exact  history  had  become 
confased,  extinct  or  legendary,  when  their  first  authentic  records  of  aiident 
history  were  penned;  come  to  the  reiizn  of  men.  Greek  history  appears  lim- 
ited when  looking  beyond  into  Oriental  records,  and  proves  but  a  scanty 
stream  leading  to  a  broad  ocean  beyond. 

The  deified  rulers  are  naturally  the  most  ancient,  and  are  succeeded  by 
demi-god  descendents,  in  a  sort  of  middle  age.  The  advent  of  conquering 
heroes  from  a  foreign  soil,  by  introducing  a  new  element  into  history,  may 
have  changed  the  national  era.  A  careful  study  of  the  various  ancient  his- 
tories of  the  world  has  led  me  to  infer,  that,  generally,  rulers  who  are  said 
to  have  descended  from  the  gods,  were  merely  saccessfal  invaders  of  the 
country  where  they  died,  and  were  there  canonized  or  deified.  Being  bom  in 
a  foreign  land,  no  local  record  existed  of  their  parentage,  and  it  was  easy  to 
ascribe  their  origin  to  supernatural  causes,  while  their  death  being  among  the 
people  whose  traditions  have  come  down  to  us,  was  witnessed  and  recorded. 

All  scholars  experience  difficulty  in  tracing  up  and  locating  ancient  places, 
as  most  of  them  were  given  new  and  foreign  names,  by  conquerors  and 
explorers.  Since  the  days  of  Tyre  and  Sidon,  and  the  ancient  and  loxig 
continued  sway  of  the  Soath  Arabians  declined,  and  gave  way  to  the  rise  of 
great  monarchies  in  Western  Asia  and  India,  places  have  received  new  ruleis 
and  taken  new  names.  This  is  true  throughout  history,  of  all  countries,  and 
is  more  recently  illustrated  to  us,  in  the  saintly  names  given  by  Spanish  and 
Portuguese  explorers;  or  head-landjs  and  islands  re-named  for  British  seamen 
and  their  patrons.  A  less  troublesome  impediment  to  accurate  identification, 
is  found  in  translated  names. 

The  progress  of  science,  and  linguistic  and  historic  researches,  continually 
supplements  our  knowledge  of  the  mighty  past,  whose  history  must  now  be 
worked  back  by  degrees,  and  every  fact  capable  of  yielding  testimony,  pre- 
served and  utilized.  Chinese  records,  extending  to  B.  C.  3,588,  may  yet 
render  valuable  aid  in  perpetuating  much  that  was  destroyed  in  the  lost  libm- 
ries  of  Phoenicia,  Chaldea,  and  Egypt.  The  first  era  of  Chinese  history  is 
without  dates,  capable  of  being  accurately  fixed  by  any  measure  known  to  us 


Digitized  by  VjOOQ IC 


ACADEMY   OF  SCIENCES.  107 

at  the  present  time.  80  of  Methnselah's  age.  We  cannot  believe  that  the 
duration  of  hnman  life  changed  suddenly  from  hundreds  of  years  to  three 
score  years  and  ten.  The  change,  if  at  all,  was  in  the  hnman  measure.  Dur- 
ing our  present  century,  the  average  longevity  of  Great  Britain  has  increased 
nearly  ten  years.  The  true  "eJixtr  of  li/s  "  is  a  scientific  knowledge  of  the 
limits  of  our  being,  and  wisdom  to  use  our  powers  so  as  to  obtain  their 
utmost  capabilities.    Wisdom  is  the  best  use  of  knowledge. 

This  early  Chinese  era  consisted  of  three  dynasties,  who,  successively  with 
their  descendents,  ruled  the  kingdom  of  China,  whose  dominion  had  not  then 
spread  into  an  empire,  and  the  aggregate  terms  of  their  reigns  must  have 
extended  over  a  lon^  period  of  time.  This  period  may  represent  the  rule  of 
early  Asiatic  aborigines,  developed  upon  the  soil  of  China. 

Chinese  historians  commence  their  second  and  more  autheniio  era  with  the 
reign  of  a  sovereign  named  Tai  Ko  Fokee,  or  Great  King  Stranger. 
He  commenced  his  reign  B.  C.  3,688,  and  from  this  founder  of  their  line  of 
monarchs,  they  have  preserved  a  national  history  and  true  chronological  suc- 
cession of  their  rulers.  His  name  seems  to  imply  that  he  was  a  foreign  con- 
queror, who  occupied  the  country,  and  doubtless,  at  the  time  of  his  conquest, 
took  no  pains  to  preserve  the  records  of  superseded  dynasties,  which  come 
to  us  only  in  the  form  of  tradition. 

The  pictorial  representations  of  King  Fokee  which  have  come  down  to  us, 
represent  him  with  two  small  horns,  similar  to  those  associated  with  the  rep- 
resentations of  Moses,  the  Hebrew  lawgiver.  He  and  his  successor  are  said 
to  have  introduced  into  China  the  hieroglyphic  characters  for  picture  writing, 
somewhat  similar  to  those  fouud  in  Central  America,  and  from  whence  the 
ideograms  now  in  use  are  conceded  to  have  been  derived.  He  taught  his  peo- 
ple the  motion  of  heavenly  bodies,  the  twelve  celestial  signs,  and  divided 
their  time  into  years  and  months,  besides  bringing  them  a  knowledge  of  many 
other  useful  arts  and  sciences.  The  sudden  advent  of  so  much  new  knowl- 
edge, brought  by  one  man,  indicates  that  he  came  from  far  away— from  a 
country  with  which  no  previous  communication  had  existed.  As  he  intro- 
duced a  new  measure  of  time,  we  can  but  estimate  the  duration  of  eleven 
reigns  which  preceded  him. 

Probably  the  solar  day  was  the  earliest  measure  of  time;  then,  the  lunar 
month;  and  lastly,  the  solar  year.  The  various  words  used  in  all  languages, 
and  interpreted  to  us  years,  meant,  simply,  the  periods  of  ixiM  which  at  the 
moment  constitated  its  measure.  Thus,  if  Methuselah  lived  969  periods  of 
time  when  the  lunar  mdnth  was  the  accepted  measure,  he  died  at  74^  years 
of  age,  which  is  not  improbable. 

The  great  Chinese  history  of  Tse-ma  Chi-ang,  written  B.  C.  122,  and  pur- 
portmg  to  be  an  accurate  transcript  of  all  earlier  existing  histories,  which  it 
was  desirable  to  consolidate  and  preserve;  narrates  events,  chronologically, 
from  the  reign  of  Hoang-Ti,  which  commenced  B.  C.  2,697,  when  he  was 
eleven  years  old;  during  his  minority  the  kingdom  was  governed  by  wise 
and  prudent  counselors,  who,  it  says,  took  great  care  of  the  young  monarch, 
and  educated  him  in  all  the  useful  arts  and  sciences  then  known.  It  is  re- 
corded that  duriug  his  reign  physicians  first  learned  to  feel  the  pulse;  the 
magnetic  needle  was  first  usied,  pointing  to  the  south;  and  civilization  greatly 
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advanced.  He  lived  a  useful  life,  was  greatly  respected,  and  died  at  a  zipe 
old  age.  Daring  a  portion  of  his  reign,  a  powerful  revolt  was  snoceasfolly 
put  down,  indicating  a  mixed  race,  with  the  antagonisms  of  conflicting  opdn- 
ions.  Five  of  his  descendents  succeeded,  in  turn,  to  his  throne.  Then  came 
Tai  Too,  followed  by  YiUi  Tsi  Yune,  B.  C.  2,2d4,  daring  whose  reign  a  great 
deluge  occurred  in  Asia,  which  flooded  fifteen  provinces  of  China  and  drowned 
great  numbers  of  inhabitants.  Some  portions  of  the  country  remained  UDder 
water  for  several  years  thereafter. 

This  rapture  of  a  natural  barrier,  which  held  in  check  some  extensive  inland 
basin  of  water,  existing  at  a  higher  level,  occurred  just  fifty-four  years  after 
Archbishop  Usher  fixes  the  arch-catastrophe  of  Hebrew  tradition,  and  was 
doubtless  like  the  Noachian  flood,  a  crisis  in  the  physical  history  of  the  region 
where  it  occurred.  It  is  highly  probable  that  the  great  interior  alkaline  des- 
erts of  North  America,  where  the  successive  water  lines  around  the  surfaces 
of  every  elevation  of  its  varioas  levels,  clearly  indicate  the  former  presence 
of  vast  inland  basins  of  water;  have  at  some  remote  period  been,  in  like 
manner,  drawn  off  and  precipitated  upon  lower  levels  of  this  continent^  in 
their  journey  towards  the  common  level  of  the  ocean.  This  is  also  shown  by 
the  presence  of  ancient  river  beds  across  the  present  summits  of  the  Sieira 
Nevada  Mountains.  Nothing  seems  to  impede  the  execution  of  unerring 
physical  laws,  and  in  the  consideration  of  general  history,  natural  science 
shows  no  relation  between  such  physical  calamities  and  personal  guilt. 

B.  C.  2,233,  the  next  Emperor,  Ta  Ju,  caused  canals  to  be  cut,  to  convey 
to  the  sea  the  immense  bodies  of  water  which,  daring  the  reign  of  his  prede- 
cessor, had  been  precipitated  upon  and  overflowed  so  large  a  part  of  China. 
By  this  means  many  deep  river  beds  were  finally  cut,  and  continued  to  be 
worn  away  by  the  receding  waters,  until  the  whole  country  was  freed  from 
inundation. 

His  eleventh  descendent  and  successor  was  a  tyrant,  and  was  banished  m 
the  fifty-second  year  of  his  age,  and  king  Ching  Tang  came  to  the  throne, 
B.  C.  1,766,  and  died  1,763  B.  C.  During  his  reign  a  great  famine  existed 
in  Chin>%,  which  the  records  say  lasted  seven  years.  Joseph's  famine  in 
Egypt  occurred  B.  C.  1,707,  or  forty-six  years  after  this  date.  These  ooind- 
dences  are  merely  cited  as  suggestive  to  historical  students. 

It  is  desirable  that  the  historical  records  of  all  ancient  nations  should  be 
sought  out  and  compared ;  and  to  our  linguistic  and  archseological  students 
on  the  Pacific,  the  early  histories  of  China  and  Japan  should  be  made  the 
subject  of  careful  study.  Much  mental  and  social  cultivation  existed  in  Asia 
when  Europe  was  yet  in  her  dark  and  undeveloped  ages.  China  and  Japan, 
as  well  as  all  the  nations  of  Asia,  yet  contain  many  ancient  records,  that  may 
well  repay  careful  study,  revealing  traces  of  a  civilization  whose  history  is 
incredibly  remote.  Ere  the  ancient  respect  for  sacred  records  has  become 
impaired,  and  they  are  cast  aside  or  destroyed  in  the  ecstasy  of  a  new-found 
religion,  or  the  mechanical  wonders  of  a  scientific  civilization,  earnest  and 
reliable  students  may  acquire. much  important  testimony  among  the  archives 
of  India,  China  and  Japan.  Few  ancient  races  have  preserved  a  literature  of 
equal  value  with  the  Chinese.  The  great  past  of  prehistoric  humanity  bean 
traces  of  activity  and  commercial  intercourse  throughout  Asia. 
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Abont  fiye  thonsand  years  before  the  Christian  era,  the  Sanskrit  branch  of 
the  Aryan  race  inyaded  and  occupied  Northern  India,  while  the  Arabian 
Cnshites,  dwelling  in  Arabia,  held  control  of  Southern  Arabia.  These  Sonth 
Arabians  held  innumerable  colonies,  and  were  unrivaled  in  power  and  com- 
mercial dominion.  They  early  established  great  inflaence  as  a  maritime  peo- 
ple along  the  coast  of  South-western  Asia,  colonizing  much  of  the  Asiatic 
seaboard  in  the  deepest  antiquity,-— not,  however,  including  the  present  Chi- 
nese territory,  but  exercised  a  widespread  influence  from  the  extremes  of  India, 
even  to  Norway,  acting  an  important  part  as  pioneers  in  spreading  and  devel- 
oping early  civilization.  The  nomadic  tribes  of  Asia  have  been  classed  as  of 
Semetio  origin. 

China,  although  veil  known,  and  mentioned  in  the  ancient  Sanskrit  writ- 
ings, under  the  name  of  Tama,  was  never  included  in  statements  of  the 
migrations  of  races  and  peoples  throughout  Western  Asia,  Hindostan,  and 
the  islands  of  the  Indian  Sea.  In  remote  antiquity,  the  Chinese  nation  ap- 
pears to  have  lived  within  itself,  out  off  from  active  communication  with  any 
neighboring  people. 

According  to  Arabian  traditions.  Ad  was  the  primeval  father  of  the  pure 
Arabians,  and  built  a  city  in  Arabia  which  became  great  and  powerful.  The 
Adites  are  referred  to  in  the  earliest  dawn  of  Arabian  history,  as  enterprising, 
rich  and  powerful,  having  great  cities  of  wonderful  magnificence.  They  were 
skillful  builders,  rich  in  gold,  silver,  and  precious  stones,  showing  them  ac- 
quainted with  metals.  Numerous  appliances  of  our  civilization  had  their 
origin  far  back  in  the  obscurity  of  ages  now  pre-historic,  and  Adam  may  be 
but  the  Hebrew  tradition  of  the  ancient  Adites  of  Arabia,  who  must  them- 
selves have  had  a  long  line  of  ancestry,  to  have  developed  and  acquired  such 
civilization.  Adam  was,  perhaps,  simply  the  ideal  embodiment  of  a  beginning 
of  humanity,  typified  to  the  Hebrews  by  an  Adite  patriarch,  beyond  the  expe- 
rience of  their  own  history,  into  which  he  was  adopted  by  Moses,  as  the 
ancestor  of  their  race.  It  was  an  effort  to  extend  their  national  lineage  far 
back  to  an  original  First  Cause.  The  distinctive  Hebrew  race  descended 
from  Abraham,  that  magnificent  sheik,  the  mighty  Mesopotanian  prince; 
Israel's  ancestral  hero  and  first  distinctive  Hebrew  personality;  great  grand- 
sire  of  the  princely  Joseph,  Lord  Chancellor  of  E^pt,  Prime  Minister  of 
the  first  Sesostris,  and  monotheistic  chief  of  an  illustrious  line.  Thus  he 
stands,  in  bold  relief,  on  the  canvas  of  tradition,  as  a  great  leader  of 
human  kind  in  the  period  comprised  in  the  first  essays  of  Hebrew  literature. 

Our  opinion  of  the  general  inaccessibility  of  China  from  other  parts  of 
the  continent  of  Asia,  in  early  times,  is  confirmed  by  a  passage  in  the  history 
of  Besorus,  relating  the  conquests  of  the  Arabian  sovereign,  Schamar 
laraschj  Abou  Karib,  who  reigned  over  Chaldea,  and  245  years  before  the  rise 
of  the  Assyrian  empire  carried  his  arms,  B.  C.  1,518,  into  Central  Asia,  occu- 
pied Sarmacand,  and  for  a  long  time  attempted,  without  success,  the  invasion 
of  China.  Humboldt  describes  an  Himyatic  inscription  existing  at  Sarma- 
cand in  the  14th  century,  in  characters  expressing,  **In  the  name  of  Ood, 
Schamar  larasch  has  erected  this  edifice  to  the  sun,  his  Lord.*'  All  facts  go  to 
show  that  migrations  over  Central  Asia,  from  Arabia  across  thjs  continent, 
must  have  passed  north  of  China,  (which  country  seems  to  have  maintained 
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her  indiyidaality  nearly  intact),  and  reached  the  shores  of  the  Pacific  near 
the  peninaola  of  Gorea,  which  is  still  inhabited  by  a  popalons  nation,  quite 
unlike  the  Chinese  race.  Many  aborigines  of  Central  Asia  were  donbtleBS 
driven  toward  the  coast  by  these  Arabian  conquerors.  These  Sonth  Arabians 
were  a  people  older  than  the  Aryans.  The  great  ages  of  Cushite  ciYilizatiaii, 
to  which  we  are  told  they  succeeded,  closed  at  a  period  which  was  very  ancient 
when  the  book  of  Job,  the  oldest  book  of  the  Hebrew  scriptures,  was  penned 
as  a  Persian  poem. 

Testimony  is  nniversal  that  the  oldest  nations  snoceeded  older  pre-existing 
peoples,  and  generally  reoeiyed  their  highest  ideas  from  abroad,  showing  a 
descent  of  ideas  as  well  as  of  blood.  A  constant  admixture  of  races,  peoples 
and  nations  has  been  successively  going  on  for  ages.  It  is  only  in  soma 
secluded  spot  that  we  may,  at  this  late  day,  discover  traces  of  anything 
approaching  to  an  early  type,  with  slight  recent  admixture.  Such  speoimena, 
if  they  exist  at  all,  cannot  but  be  extremely  rare,  and,  like  the  Miauts  of 
China  and  some  remnants  in  the  Tyrolese  Alps,  inhabit  regions  virtually 
inaccessible. 

The  huge  stone  structures,  cities  and  temples  being  unearthed  in  Yuca- 
tan, aigue  an  enormous  early  population.  The  ruins  of  Copan,  and  disin- 
tegrating pyramids  of  Palenque,  are  convincing  proof  of  a  great  pre-historie 
race  in  Central  America,  at  an  immensely  early  period;  which  must  have 
occupied  the  same  relative  positions  toward  North  and  South  America  that 
Asia  Minor  did,  in  remote  ages,  to  Central  Asia  and  Africa.  The  peculiar 
construction  of  all  the  arches  found  among  the  buried  cities  of  Yucatan  may 
lead  to  the  discoveiy  of  races  cognate  to  its  early  inhabitants.  The  same 
principle  of  arch  was  used  in  very  early  times  by  Egyptians,  Greeks,  and 
Etrurians. 

Notwithstanding  the  frequent  disastrous  flres,  and  destruction  of  records 
by  conquerors  and  founders  of  dynasties,  who  have  annihilated  much  valua- 
ble material,  China,  fapan,  and  the  interior  of  India  have  many  oopies  and 
manuscript  translations  of  very  ancient  works  and  histories,  long  retained 
among  their  sacred  treasuries,  rich  archaBological  prizes  for  modem  explorers 
to  unearth,  equal  in  interest  to  the  lost  history  of  Iran,  mentioned  in  the 
Dabistan  and  other  Asiatic  writings.- 

By  an  extended  research  into  ancient  histories,  many  plausible  reasons  are 
found,  which  argue  the  possibility,  and  almost  probability,  that  some  early 
aborigines  of  the  pure  Chinese  race  may  have  crossed  by  sea  from  the  coast 
of  Peru  to  China  in  an  early  or  remote  age  of  the  world.  Beoent  travelers 
in  Peru  inform  us,  that  its  aboriginal  races  have,  like  our  North  American 
Indians,  become  nearly  extinct;  and  the  only  remaioing  trtoes  are  found 
among  the  China-chola,  a  mixed  result  from  Spanish  and  Portuguese  ances- 
tors; Last  year  my  attention  was  called  to  an  article  in  a  South  American 
paper,  describing  the  remnant  of  a  race  of  aboriginal  Mongolians  or  Chinese, 
found  among  the  high  table  lands  upon  the  western  slope  of  the  Andes. 

Phoenicians  and  Egyptians,  who  each  received  hieroglyphical  characters 
from  a  common  source,  originating  in  an  older  people,  ascribe  them  to  Taut. 
The  Chinese  ascribe  them  to  Tai  Eo  Fokee,  their  Great  Stranger  King,  who 
reigned  B.  C.  3588.    Many  carious  coincidences  point  to  the  supposition  that 
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he  may  haye  bronghi  them  from  Peru  or  Central  America,  where,  among 
rains  still  existing,  there  has  been  discovered  mnoh  early  pictore-writing, 
closely  corresponding  to  early  Chinese  characters,  comprising  the  216  radical 
ideographs  now  nsed.  Thus,  heaven  is  expressed  by  three  horizontal  lines, 
slightly  carved;  and  earth  by  a  cross  within  a  circle.  In  discoveries  at  Copan 
is  a  figure  strikingly  resembling  the  Chinese  symbol  of  Fokee,  both  nations 
representing  him  like  Moses,  as  a  lawgiver,  with  two  small  horns.  Many 
figures  on  Peruvian  water-vessels,  of  great  antiquity,  are  identical  with  those 
found  in  Egyptian  temples;  birds'  heads,  for  example,  attached  to  figures 
resembling  a  comma,  but  intended  to  represent  tongues;  and  other  remark- 
able coincidences.  Either  one  people  learned  from  the  other,  or  both  acquired 
these  forms  from  a  common  source.  Many  physico-geographical  facts  favor 
the  hypothesis,  that  it  is  more  rational  to  conclude  that  Egypt  received  them 
from  America,  through  China — possibly  through  Fokee,  or  some  predecessor 
in  very  remote  ages.  Becent  scientilic  explorations  are  reported  to  have 
exhumed  Chinese  sacred  mottoes,  carved  on  tombs  in  Egypt — counterparts  of 
phrases  in  use  to-day— revealing  the  existence  of  an  intercourse  when  China 
was  ruled  by  kings  anterior  to  Moses. 

The  present  written  laaguage  of  China  is  undoubtedly  an  imported  method, 
advanced  from  such  picture-writings  as  those  of  the  ancient  Peruvians,  or 
primitive  hieroglyphical  signs  of  ancient  Egypt.  Among  some  nations,  men- 
tal progress  evolved  a  simple  alphabet,  while  others  remained  content  with 
the  increasing  complications  of  ideographic  signs,  for  syllables  and  objects. 
Egypt,  like  China,*  was  tenacious  of  her  individual  peculiarities,  and  long 
retained  her  hieroglyphic  type.  She  finally  abandoned  it,  while  China  dung 
to  but  improved  it. 

The  South  Arabians  and  their  descendants,  the  Phoenicians,  having  an 
extended  commerce  established  throughout  the  Indian  Ocean,  with  every 
known  shore,  undoubtedly  passed  more  readily  into  a  simple  phonetic  alpha- 
bet, better  adapted  to  the  practical  wants  of  a  commercial  people.  Tablets 
have  been  discovered  among  their  ancient  ruins,  by  which  the  various 
changes  are  readily  traced. 

Chinese  characters,  so  long  surrounded  by  the  ultra  conservatism  of 
an  impenetrable  isolation,  have  undoubtedly  developed  from  these  common 
forms  of  natural  objects,  and  subsequently  been  adapted  to  easy  and  rapid 
writing,  with  a  peculiar  style  of  brush,  and  their  manner  of  holding  it. 

The  consideration  of  whether  the  Chinese  people  originally  developed  in 
Asia  or  abroad,  bears  an  important  relation  to  the  origin  of  the  Japanese  race, 
the  subject  we  are  ultimately  investigating  and  shall  consider  in  our  next 
paper.  In  seeking  the  initial  points  whence  migrations  have  diverged,  we 
naturally  gather  all  possibilities,  whence  we  select  probabilities,  in  the  hope 
of  finally  eliciting  absolute  truth.  We  shall  be  compelled  to  limit  this  already 
lengthy  paper  to  setting  forth  certain  fundamental  prindplee  nsefnl  in  re- 
search; and  to  a  collection  of  evidence,  the  full  discussion  of  which  will 
necessarily  remain  for  a  future  occasion. 

Without,  in  any  manner,  endorsing  the  following  hypothesis,  we  shall 
limply  aim  to  shadow  forth  a  few  possibilities,  which  the  consideration  of 
•  many  curious  facts  have  suggested  during  the  laborious  details  of  an  elabo- 
rate search. 
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How  came  the  Chinese — ^a  people  so  ancient,  so  reserved,  and  so  wholly 
unlike  their  sarronnding  neighbors,  or  indeed  any  other  race  upon  the  conti- 
nent of  Asia — to  be  thus  alone  in  this  corner  of  a  continent,  walled  in  apart 
from  all  neighboring  races?  We  may  reasonably  doubt  the  assumption  of 
any  spontaneous  growth  in  the  country  they  now  inhabit.  Conjectared 
migrations  among  still  speechless  societies,  at  an  epoch  anterior  to  the  forma- 
tion of  nations,  are  beyond  our  present  ability  to  trace.  We  can  only  surmsse 
whether  each  continent  evolved  a  type  of  manhood  separately,  or  whether  all 
higher  races  have  resulted  from  the  various  differentiations  and  dispermons 
from  a  single  locality,  of  a  common  ancestor  already  developed  up  to  the 
lowest  types  of  a  speechless  animal,  tending  to  manhood. 

Our  best  researches  indicate  an  enormous  antiquity  for  man  on  the  Ameri- 
can continent,  and  an  advance  in  general  form  and  brain  capacity,  with, 
doubtless,  a  modification  of  color,  since  a  very  early  period.  In  very  remote 
times,  there  appears  to  have  existed  at  least  two  very  distinct  populations, 
differing,  in  fact,  more  widely  than  any  existing  aborigines  of  the  continent. 
Portions  of  North  America  had  been  occupied  by  races  far  more  advanced 
than  its  occupants  when  recently  discovered  by  Europeans.  Originating, 
perhaps,  at  a  very  early  period  in  the  elevated  centres  of  the  American  conti- 
nent, wave  after  wave  of  races  may  have  rolled  eastward  and  westward,  or 
northward  and  southward,  to  a  certain  extent,  ouly  identified  in  America 
to-day  by  slight  signs  that  mark  the  nearly  extinct  descendants  of  the  people 
with  which  they  amalgamated. 

Dogmatic  theology  retreats  before  scientific  truth.  No  one  will,  at  this  day, 
pronounce  the  self-registering  records  of  nature  grave  heresies.  They  are 
vastly  more  enduring,  authentic  and  reliable  testimony  than  the  precarious 
text  of  human  narrators.  It  seems  a  crime  against  trae  religion  to  hang  the 
integrity  of  its  moral  principles  upon  the  validity  of  statistics  in  any  book 
which  merely  illustrates,  by  historical  parables,  the  early  development  of  its 
traditional  ideas.  The  innate  virtue  of  its  pure  principles  is  unharmed  by 
legendary  or  dogmatic  absurdities. 

The  Chinese  have  an  immense  antiquity.  They  are  a  peculiar  people,  very 
marked  in  their  features,  and  have  multiplied  so  that  at  present  their  popula* 
tion  and  area  of  production  are  so  balanced  that  any  marked  increase  would 
precipitate  a  famine,  and  thas  equalize  conditions.  They  not  only  practice 
economy,  but  enjoy  it,  having  learned  in  centuries  to  live  upon  the  minimT^m 
and  enjoy  the  maximum  of  life. 

All  other  civilizations  and  emigrations  throughout  Asia  appear  to  have 
moved  from  Asia  Minor,  and  the  high  central  portions  of  the  North  and 
West.  The  Chinese  appear  as  an  isolated  people,  and  have  long  preserved 
the  peculiar  type  of  a  race  wholly  unlike  any  other  on  the  continent  of  Asia. 
Their  country  is  situated  upon  the  south-eastern  extremity  of  the  continent, 
and  hemmed  in  on  the  west  and  north  by  a  chain  of  mountains  practically 
impassable,  and  now  made  more  so  by  the  great  wall,  1,250  miles  in  length, 
with  which,  B.  C.  220,  they  sought  to  complete  their  isolation. 

If  this  people  did  not  develop  from  the  soil  they  now  occupy,  we  must 
search  for  the  most  probable  mode  of  access  by  which  their  earliest  ancestry 
reached  their  present  home.  In  this  stage  of  the  world,  all  nations  are  more 
or  less  composite. 
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The  Bonthem  and  soath-eastern  portions  of  China  border  npon  the  ocean, 
and  if  the  earliest  Chinese  came  from  an  opposite  direction  they  must  haye 
reached  their  country  by  water.  If  so,  it  may  account  for  their  skilled  boat, 
men,  who  have  lived  upon  the  water  from  time  immemorial,  and  for  the  enor^ 
mous  fleets  of  junks,  generally  of  large  dimensions,  which  they  possess.  A 
taste  early  cultivated  may  have  come  down  through  many  centuries. 

If  we  first  seek  for  testimony  from  Chinese  records,  we  find  they  ascribe 
their  own  origin  to  the  southern  portion  of  China.  In  order  to  ascertain  how 
they  could  have  reached  there  by  sea,  and  the  direction  whence  they  probably 
came,  we  must  study  natural  causes,  and  seek  among  winds  and  currents  for 
the  first  natural  distributing  agents,  whose  influence  on  navigation  has  been 
but  recently  overcome  by  clipper  ships  and  steamers  of  modem  construction. 

The  Pacific  is  a  wide  ocean  to  cross,  and  fair  winds  must  have  been  relied 
upon,  for  muscles  could  never  have  paddled  a  direct  course  for  such  a  dis- 
tance. Where,  therefore,  is  the  country,  from  which  they  could  follow  a  fair, 
fixed  wind  in  a  straight  course,  and  be  brought  to  land  upon  the  southern 
coast  of  China,  where  they  claim  to  have  originated? 

We  find  in  the  South  Pacific,  between  the  southern  tropics  and  the  equator, 
a  perpetual  trade  wind  blowing  from  the  south-east.  Towards  the  tropics,  it 
blows  more  nearly  from  the  south,  hauling  gradually  into  the  eastward  as  it 
approaches  the  equator.  This  constant  breeze  would  drive  a  vessel  kept 
before  the  wind,  from  a  point  anywhere  on  the  coast  of  Peru,  about  in  the 
neighborhood  of  the  Chin-cha  Islands,  by  a  slightly  curved  but  almost  direct 
line  as  far  as  the  equator  in  the  direct  course  for  the  coast  of  China. 

In  the  North  Pacific  Ocean,  between  the  tropics  and  equator,  the  north-east 
trade  wind  exists,  as  the  almost  complementary  counterpart  of  winds  in 
the  southern  hemisphere,  likewise  blowing  more  northerly  near  its  northern 
limit,  and  uniting  in  an  almost  due  easterly  wind  near  the  equator.  Thus 
the  south-east  and  north-east  trade  winds  meet,  and  frequently  blow  into  each 
other  along  a  parallel  line,  making  a  continuous  fair  win(|,  uniting  them 
at  the  equator,  and  consequently  forming  an  uninterrupted  motive  power,  to 
their  western  limit. 

Now,  if  a  large  junk  were  started  from  the  coast  of  Peru,  near  Central 
America,  and  kept  off  before  these  fair  winds,  there  is  a  strong  probability 
that  in  sixty  days  she  would  strike  the  southern  coast  of  China,  about  where 
early  Chinese  traditions  place  the  origin  Of  their  race.  This  evidence,  of 
natural  causes,  apparently  points  to  Peru  as  the  possible  home  of  the  Chinese 
ancestral  race.    What  has  Peru  to  offer  in  support  of  such  an  hypothesis? 

In  Heaviside's  ''American  Antiquities,"  published  in  1868,  we  find  that 
"some  of  the  western  tribes  of  Brazil  are  so  like  the  Chinese  in  feature  as  to 
be  almost  identical."  There  is  thus  a  possibility  shown,  that  the  ancestry  of 
China  may  have  embarked  in  large  vessels  as  emigrants,  perhaps  from  the 
vicinity  of  the  Chincha  Islands;  or  proceeded  with  a  large  fleet,  like  the  early 
Chinese  expedition  against  Japan,  or  that  of  Julius  Cffisar  against  Britain, 
or  the  Welsh  Prince  Madog  and  his  party — who  sailed  from  Ireland,  and 
landed  in  America  A.  D.  1170,  and,  in  like  manner,  in  the  dateless  antecedure 
of  history,  crossed  from  the  neighborhood  of  Peru  to  the  country  now  known 
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to  OS  &8  China.  The  Tery  name,  ChincAa,  has  a  Chinese  sound,  and  reads 
China,  ynth  two  letters  dropped. 

For  upwards  of  twenty  centuries,  Chinese  junks  are  known  to  have  be«n 
large,  fast,  and  strong;  their  people  skiUfal  mariners,  excellent  carpenters, 
and  marine  architects.  Xhey  early  possessed  the  mechanical  skill  to  bnfld 
jnnks  of  comparatively  great  tonnage,  capable  of  conyeying  large  amounts  of 
cargo  and  great  numbers  of  passengers.  If  the  measurements  of  Noah's  aik 
are  correctly  interpreted,  she  was  larger  than  any  ship  of  our  day.  Ship- 
building, as  we  have  shown  in  a  previous  paper,  is  a  very  ancient  arl,  known 
long  before  the  days  of  Tarshish.  We  have  no  history  of  its  absolute  inc^>- 
tion.  Monuments  on  land  endure  to  perpetuate  the  memory  of  a  race,  but 
ships  are  of  their  nature  perishable.  A  race  that  could  build  the  magnifloent 
temples  and  pyramids  of  Falenque  and  Copan,  in  Yucatan,  could  certainly 
have  their  fleets  upon  the  Pacific  Ocean,  in  ages  long  before  any  existing 
record.  The  construction  of  a  Peruvian  or  Central  American  fleet  of  large 
vessels,  in  early  ages,  capable  of  transferring  to  China,  if  not  100,000  people, 
certainly  quite  sufficient  to  establish  a  colony,  would  require  far  leas  skill  or 
enterprise,  than  that  which  raised  the  pyramids  of  either  Central  America  or 
Egypt. 

China  had  bronzes  in  perfection  during  her  very  earliest  ages,  and  may 
have  introduced  them  into  Western  Europe  and  Asia.  Among  the  most 
ancient  relics  found  in  Peru,  are  bronze  and  iron  implements.  Many  Peru- 
vian and  Central  American  antiquities  resemble,  not  modem  Chinese,  but 
their  most  ancient  writings  and  figures.  It  is  not  impossible  that  Cadmus' 
alphabet,  as  well  as  the  hieroglyphics  of  Egypt,  may  have  been  suggested 
and  developed  from  the  ancient  American  hieroglyphics  now  coming  to  li^t, 
showing  such  similarity  and  apparent  connection,  and  which  many  scholars 
already  consider  as  the  early  models,  not  the  results,  of  Egyptian  figures  and 
Chinese  ideographic  characters. 

The  Toltec  race  in  America  had  a  god  with  one  arm — so  had  the  Egyptians. 
The  deified  Fo—whom  they  represent  with  two  small  horns,  similar  to  those 
associated  with  figures  of  Moses,  the  Hebrew  lawgiver— instructed  Chib-ea 
Indians  in  Bogota  to  paint  the  cross  and  trigrams  used  on  their  inseriptions; 
and  in  China,  the  Chinese  historians  ascribe  to  Fohi  many  new  tiiingB, 
among  others,  how  to  paint  identical  figures  of  trigrams,  like  those  found 
among  the  ruins  of  Central  America.  With  time  and  perseverance,  it  may 
yet  be  dipcovered  that  a  knowledge  of  hieroglyphics  came  from  Peru  or 
Central  America  to  China — a  people  whose  growing  commercial  intercourse 
may  have  spread  their  knowledge  to  the  ancient  monarchies  of  Egypt. 

The  recital  of  facts  may  be  greatly  extended,  showing  a  wonderful  chain  of 
evidence,  which  it  is  hard  to  conceive  can  be  entirely  accidental  and  coind- 
dental,  unless  we  take  the  extremely  broad  and  apparently  untenable 
ground,  boldly  asserting  'that  primitive  humanity,  through  the  action  of 
common  laws  and  natural  forces,  wherever  placed,  evolves  like  forms,  customs 
and  necessary  results,  irrespective  of  variable  conditions  and  individual  fancy 
or  free  will.  Chinese  ideas  concerning  the  Tchin,  or  original  eight  persons 
of  a  supernatural  nature  who  escaped  from  the  sea,  point  to  an  origin  f^om 
beyond  seas,  or  to  an  early  piscatorial  age.  B.  C.  3,588,  Tai-ko-Fokee,  a  king 
of  China  from  abroad,  was  deified.    China  has  her  ancient  pictorial  writings. 
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Fernando  Montesino,  a  Spanish  historian,  who  yisited  Peru  and  published 
his  work  from  1508  to  1547,  says  Peru  was  thickly  populated,  and  had  a  cata- 
logue of  101  monarchs,  with  notes  of  the  memorable  events  of  their  reign, 
extending  to  B.  0.  2,655. 

Hawks,  in  his  Peruvian  antiquities,  says  that  before  the  Spanish  conquest, 
in  the  most  eminent  period  of  the  dynasty  of  the  Incas,  the  vast  empire  of 
Peru  contained  eleven  million  inhabitants,  which  rapidly  diminished,  until 
the  census  of  1580  shows  but  8,280,000,  and  now  the  valleys  of  the  Peruvian 
coast  contain  barely  a  fifth  of  what  they  contained  under  the  Incas.  The 
total  present  population  by  census  of  1875  amounts  to  only  2,720,735  souls. 
A  light  native  is  still  called  a  ChinorChola, 

The  feast  of  souls  practiced  in  Central  America  appears  to  have  been  derived 
from  the  same  source  as  that  of  the  ancient  Egyptians.  The  Jesuits  of  the 
Propaganda  report  these  ceremonies  as  anciently  in  practice  in  China.  The 
ruins  of  ancient  temples  found  in  Central  America  resemble  in  form,  space, 
and  massive  walls,  without  roofy  the  most  ancient  temples  of  Egypt,  and  many 
of  the  carvings  are  singularly  alike. 

Traditionary  histories  among  the  different  groups  of  the  Polynesian  Islands 
indicate  that  the  Hawaiian  race  came  there  from  the  south.  The  Hawaiian 
Islands  are  nearly  in  the  direct  line  from  Peru  to  China. 

While  the  majority  of  Hawaiians  are  probably  descended  from  Malays, 
their  early  traditions  tell  us  of  the  landing  of  men  belonging  to  a  race  whiter 
than  their  own,  upon  the  southern  island  of  Hawaii,  many  centuries  ago, 
whom  they  were  at  first  inclined  to  consider  as  gods,  but  who  finally  settled 
among  them,  and  fiom  their  wisdom  were  elevated  to  high  positions.  These 
men  undoubtedly  came  from  Central  America  or  Peru,  and  may  have  been 
from  the  ancient  Peruvian  empire,  or  the  later  kingdom  of  the  Incas,  or  from 
that  early  civilization  whose  traces  yet  remain  in  Yucatan. 

It  has  been,  sufficiently  demonstrated  that  even  frail  canoes  and  boats 
either  by  accident  or  design,  have  performed  voyages  across  wide  oceans.  In 
1819,  Eotsebue  found  at  Radack  group  four  natives  of  the  Caroline  Islands, 
who  had  been  driven  eastward  in  a  canoe  1,500  miles.  In  1849  men  came 
from  Honolulu  to  San  Francisco,  2,300  miles,  in  whale  boats.  And  more 
recently  the  boisterous  Atlantic  ocean  has  been  crossed  from  New  York  to 
Liverpool  by  a  solitary  man  in  a  dory. 

A  dozen  of  the  crew  of  the  clipper  ship  **  Golden  Light,**  burned  in  the 
South  Pacific  about  1865,  just  west  of  Cape  Horn,  reached  Hawaii  in  eighty- 
one  days,  in  a  whale  boat  under  sail,  and  would  have  run  upon  the  reef  at 
Laopahoihoi,  but  for  natives  who  swam  off  to  rescue  these  exhausted  people, 
all  of  whom  survived. 

While  we  have  cited  facts  showing  it  reasonable  to  suppose  that  early  Peru- 
vians or  Central  Americans  may  have  come  to  China,  by  the  aid  of  continu- 
ous fair  winds,  it  is  no  less  necessary  to  show  the  almost  insurmountable  dif- 
ficulties which  exist  during  a  greater  part  of  the  year  to  impede  their  return 
by  sea.  To  beat  back  against  strong  trade-winds  and  the  long  regular  seas  of 
the  Pacific,  would  be  a  task  in  wluch  they  would  surpass  our  best  modem 
clippers,  which  now  can  only  make  the  voyage  by  running  far  north  and 
crossing  from  Japan  to  the  coast  of  California,  upon  the  arc  of  a  great  circle, 
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and  sailing  thence  southerly,  close  hauled  on  the  wind,  to  the  neighborhood 
of  Tahiti  in  the  South  Pacific,  which  mast  then  be  crossed  in  an  easterly  direc- 
tion, south  of  the  trade  winds,  which  in  turn  enable  them  to  make  northing 
and  reach  the  coast  of  Peru.  Such  a  return  voyage  would  require  the  most 
skillful  knowledge  of  winds,  coasts,  and  scientific  navigation,  such  as  we  have 
only  possessed  in  comparatively  recent  times,  and  would  also  require  exceed- 
ingly strong  and  weatherly  vessels.  There  seems,  therefore,  less  likelihood 
that  any  Chinese  ever  reached  Peru  in  pre-historic  times  by  such  a  route. 

Intercourse  appears  to  have  existed  more  recently,  but  how  far  it  was  recip- 
rocal remains  to  be  seen.  If  it  was  commercial  it  was  more  likely  to  hare 
been,  as  reciprocity  is  the  foundation  of  trade. 

In  our  search  for  objections  to  the  theory  we  are  exploring  we  however, 
find  other  possible  channels  of  return  communication.  Daring  the  south- 
west monsoon  a  fleet  of  junks  might  possibly  have  left  China  and  followed  the 
Kuro-Shiwo,  or  warm  stream  that  flows  along  the  coast  of  Japan,  with  sum- 
mer winds  across  to  the  northwestern  coast  of  America,  near  our  own  harbor, 
and  thence  gradually  have  worked  its  way  southward  to  Central  America, 
keeping  along  in  sight  of  the  coast  until  it  reached  the  calm  belt  around  Pan> 
ama.  The  Abb^  Brasseur  de  Bourbourg  makes  this  statement:  "There  was 
a  constant  tradition  among  the  people  who  dwelt  on  the  Pacific  ocean,  that 
people  from  distant  nations  beyond  the  Pacific  formerly  came  to  trade  at  the 
ports  of  Coatulco  and  Peehugui,  which  belonged  to  the  kingdom  of  Tehuante- 
pec,  in  Central  America.  Baldwin  tells  us,  in  his  *' Pre-historic  Times,"  that 
"  the  traditions  of  Peru  told  of  a  people  who  came  to  that  country  by  sea, 
and  landed  on  the  Pacific  Coast.  These  may  have  been  from  the  great  mari- 
time empire  of  the  Malays,  whose  dialects  have  permeated  almost  every  island 
in  the  Pacific  oceans.  Lang  says:  "  South  Sea  Islanders  exhibit  indubitable 
evidences  of  an  Asiatic  origin." 

The  continent  of  Asia  affords  more  facilities  for  reaching  Polynesia  than 
America,  although  stragglers  from  the  latter  have  doubtless  added  to  its  island 
races,  and  thus  created  a  mixture  of  customs  which,  to  some  extent,  may  in- 
dicate a  partial  derivation  from  both.  Probabilities  favor  Asia,  both  from 
certain  affinities  of  tongue,  striking  resemblance  in  manners,  idols,  and  phys- 
ical formation. 

Commercial  intercourse,  although  not  direct,  existed  and  was  maintained 
between  China  and  Egypt,  B.  C.  2000.  Chinese  traditions  claim  for  their 
people  the  first  use  in  Asia,  of  ships  and  the  earliest  knowledge  of  navigation 
and  astronomy.  Their  people  first  acquired  the  mariner's  compass  and  be- 
lieved the  sacred  magnetic  influence  proceeded  from  Heaven,  which  they 
located  in  the  South,  and  from  which  they  claimed  to  have  oome.  To  this 
day  the  heads  of  Chinese  compasses  point  south. 

In  Peru,  the  oldest  civilization  was  the  most  advanced,  and  had  the  highest 
style  of  art  and  mechanical  skill.  **  Her  people  had  an  accurate  measure  of 
the  solar  year;  a  knowledge  of  the  art  of  writing;  and  made  paper  of  hemp 
or  banana  leaves  B.  C.  1800."  The  aboriginal  Peruvians  have  had  their 
dark,  as  well  as  bright,  ages  in  history. '  They  may  have  retrograded  while 
their  possible  offshoot,  the  Chinese,  progressed.  Young  colonies  often 
grow  and  prosper,  while  their  progenitors  reach  a  climax  and  die  out.     Di»- 
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solution  is  the  ooonteroharge,  which  every  material  aggregate  eyolyed,  sooner 
or  later  undergoes.  Eyolntion  and  dissolution  bring  to  ns  ever  changing,  bat 
eternally  advancing  forms,  in  their  cycles  of  transformation. 

The  establishment  of  a  race  may  be  possible  from  a  single  pair,  of  strongly 
marked  distinctive  characteristics,  whose  descendants  have  continually  inter- 
married. Hebrew  patriarchs  founded  nations,  and  nations  thus  springing 
from  a  single  man  of  pronounced  character,  whose  descendants  remained 
united  and  isolated,  have  often  developed  strong  and  peculiar  personal  char- 
acteristics, which  have  pervaded  and  stamped  themselves  upon  the  race  thus 
descended.  Mixed  or  cosmopolitan  races,  never  possess  uniform  characteris- 
tics as  clearly  defined. 

It  seems  more  reasonable  to  infer,  that  a  fleet  from  the  neighborhood  of 
Peru  may  have  reached  China  with  the  first  emigration,  perhaps  bearing  a 
hero-sovereign  and  an  invading  army,  which,  once  landed,  found  China 
agreeable,  and,  being  unable  to  return  against  those  perpetual  winds  which 
brought  them  so  swiftly,  were  compelled  to  establish  themselves  in  new  ter- 
ritory. 

Writers  on  Central  America  have  expressed  a  decided  opinion,  that  the 
peculiar  character  of  its  ancient  civilization,  manners,  customs,  and  general 
structure  of  the  ancient  language,  point  very  strongly  to  a  common  origin 
between  the  Indo-Chinese  nations  of  Eastern  Asia  and  the  ancient  civilization 
of  America,  which  appears,  in  some  remarkable  particulars,  to  have  been  of 
an  Egyptian  cast.  The  Coptic  or  ancient  Egyptian  language,  however, 
seems  to  have  been  monosyllabic.  Hieroglyphic  writing  is  of  three  kinds: 
figurative,  symbolical  and  phonetic.  Hubert.H.  Bancroft,  in  his  Native  Races 
of  the  Pacific  States,  Vol.  V,  f.  39,  says:  "Analogies  have  been  or  thought 
to  exist  between  the  languages  of  several  of  the  American  tribes  and  that  of 
the  Chinese.  But  it  is  to  Mexico,  Central  America,  and,  as  we  shall  hereafter 
see,  to  Peru,  that  we  must  look  for  these  linguistic  affinities,  and  not  to  the 
northwestern  coasts  [of  America],  where  we  should  naturally  expect  to  find 
them  most  evident."  Count  Stolberg,  quoted  by  Humboldt,  is  of  the  opinion 
that  the  Peruvian  cult  is  that  of  Yishnu — one  of  the  Brahmin  trinity— when 
he  appears  in  the  form  of  Krishna,  or  the  Sun. 

Mexican  kings,  who  reigned  previous  to  the  Spanish  conquest,  all  added 
Tznr  to  their  names  as  a  reverential  affix.  It  resembles  in  sound  a  dynasty 
of  China— the  Tsin  dynasty— which  reigned  from  B.  C.  249  to  B.  C.  206. 
Tai  Ko  Foki,  the  Great  Stranger  King  of  China  B.  C.  3688,  or  later  Hoang 
Tai,  may  have  landed  from  such  a  fleet,  and  been  called  by  conquest,  or 
through  the  reverence  of  superior  knowledge,  to  reign  over  them.  The 
descendants  of  these  early  settlers  may  have  remained  clannish,  keeping 
apart,  as  an  entirely  distinctive  race,  from  the  Miauts  or  original  aborigines, 
naturally  following  the  customs  of  their  forefathers,  and  thus  have  increased 
and  grown  into  a  mighty  nation,  unlike  all  people  around  them. 

During  many  centuries  of  growth,  China,  like  Japan  and  Corea,  became 
a  sealed  empire,  when  no  possible  admixture  of  foreign  blood  could  occur. 
It  seems  to  have  become  an  establiphed  habit  with  these  nations  to  periodi- 
cally close  their  ports  to  foreign  intercourse.  Some  similarities  of  race  exist 
between  some  types  of  the  Coreans  and  Japanese,  while  the  Chinese  are 
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quite  singular  and  unlike.  Their  oriental  pecoliaritieB,  which  strike  the 
casual  observer,  are  their  dress,  shaved  heads  and  queues,  habits,  odor,  aod 
guttural  language.  Chinese  are  the  only  Ration  on  the  continent  of  Asia 
that  use  chairs  and  tables.  Isolated  nations,  like  hermits,  cannot  escape 
being  distinguished  by  eccentric  habits.  Now,  if  the  high  civilization  ol 
Peru,  which  was  in  full  tide  B.  C.  1800,  and  probably  many  centuries  before, 
crossed  to  China  in  very  early  days,  bringing  its  accurate  measure  of  the 
solar  year,  and  the  arts  of  making  paper  and  writing,  all  the  necessary  mat&- 
rial  was  furnished  China  for  the  production  of  correct  and  reliable  histonc 
records.  In  reviewing  Chinese  early  history,  we  have  found  that,  B.  C, 
Tai  Eo  Fold,  their  Great  Stranger  King,  introduced  a  knowledge  of  these 
things,  with  hieroglyphic  characters,  and  first  divided  time  for  them  into 
lunar  months  and  solar  years.  And  we  have  shown  that  the  authentic  com- 
prehensible history  of  China  begins  with  his  reign. 

Now  we  inquire,  did  Foki,  with  all  this  valuable  knowledge,  come  from 
Peru  B.  C.  8588,  and  settle  among  a  pre-existing  people,  perhaps  similar  to, 
if  not  the  aboriginal  Miautz,  long  since  driven  from  the  plains  of  China  into 
the  almost  inaccessible  fastnesses  of  its  mountain  barriers? 

A  knowledge  of  days  already  existed  among  the  sun-worshipers  of  Asia, 
who  doubtless  kept  their  records  in  days;  but  the  introduction  of  a  scale 
measuring  by  months  and  years  placed  their  history  on  a  footing  we  can 
comprehend;  and  the  introduction  of  the  art  of  writing  enabled  them  to 
perpetuate  it  by  enduring  records.  When  we  discover  the  measures  of  time, 
used  to  gauge  ancient  histories  before  these  improvements  were  introduced, 
we  shall  doubtless  find  their  records  reasonably  authentic.  We  have  as  little 
understood  their  stupendous  figures  as  strangers  conceive  the  value  of  a 
Brazilian  rea,  some  1000  of  which,  make  a  sum  equal  to  the  United  States 
dollar;  and  accounts  involving  such  currency  bear  the  formidable  aspect  of 
immense  sums,  to  the  uninformed.  With  advancing  centuries,  the  measure 
of  time  doubtless  lengthens. 

After  the  children  of  Israel  left  Egypt,  where  the  solar  year  was  known, 
records  of  extreme  longevity  disappear,  and  ordinary  terms  of  life  are  ad- 
hered to.  We  should  judge  cautiously,  and  refrain  from  any  interpretation 
at  variance  with  human  reason  and  common  sense.  The  lunar  changes, 
without  doubt,  were  employed  in  the  measurement  of  time  in  all  warm  cli- 
mates before  the  introduction  of  the  solar  year.  The  colder  the  winter,  the 
more  marked  the  year  became  as  a  measure  of  time.  Day  and  night  would 
naturally  suggest  themselves  as  the  first  measure.  Peruvians,  Chinese,  Egyp- 
tians, Hebrews,  Japanese,  Polynesians^  and  others,  all  attribute  great  long- 
evity to  their  earliest  ancestry,  until  the  introduction  of  higher  mathematics 
and  the  solar  year. 

The  oldest  histories  preserved  to  us  become  what  in  our  day  we  oaU  au- 
thentic, when  their  nations  acquired  the  art  of  writing,  and  divided  time  in  a 
regular  and  uniform  manner,  by  the  solar  year. 

The  first  and  fabulous  epochs  of  most  histories  begin  with  dynasties  of  deified 
warriors.  The  tendency  to  deification  exists  among  all  early  nations,  and  we 
need  not  go  out  of  our  own  history  to  prove  it.  Edmond  the  Confessor,  the 
Archbishop  of  Canterbury,  who  died  as  late  as  1242,  was  canonized  as  a 
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Baint,  only  a  differentiated  form  of  the  same  tendency.  The  gods  of  antiquity 
were  partly  impersonifloations  of  natural  forces,  and -partly  deified  men. 
They  often  bear  the  same  relation  to  facts  that  shadows  do  to  forms,  being 
at  worst  but  simple  distortions  of  the  trath.  Few  nations  can  examine  im- 
partially the  substratum  of  their  ancestral  religious  creeds.  How  often  do 
we  find  in  dogmatic  theology  the  imprint  of  early  paganism?  The  Hawaiian 
nation  is  supposed  to  have  a  considerable  antiquity.  From  time  immemorial 
there  have  been  persons  appointed  by  the  goyemraent  to  preserve,  unim- 
paired, the  geneology  of  their  kings,  which  in  1868  embraced  the  names  of 
more  than  seventy.  Allow  an  average  reign  of  twenty<five  years,  this  would 
throw  their  history  back  1,750  years,  to  A.  D.  117  or  earlier,  say  to  about  the 
Christian  era. 

It  was  a  custom  throughout  the  islands  of  the  Pacific  to  exterminate  their 
enemies,  either  by  killing  or  setting  them  adrift  in  canoes.  The  latter  prac- 
tice not  only  led  to  the  peopling  of  the  various  Polynesian  islands,  but  was 
also  a  caxise  which  led  to  cannibalism,  for  want  compelled  the  exiles  to  sub- 
sist on  each  other,  and  a  taste  once  indulged  in,  was  continued  by  survivors 
who  succeedeed  in  reaching  some  island,  and  thus  cannibalism  became  estab- 
lished.   North  American  Indians  have  never  been  cannibals. 

When  Spaniards  first  visited  America,  the  western  equatorial  regions  of 
the  continent  were  the  seats  of  extensive,  flourishing  and  powerful  empires, 
whose  inhabitants  were  well  acquainted  with  the  science  of  government,  and 
had  evinced  considerable  progress  in  art.  Boads  fifteen  hundred  miles  long, 
remain  in  Pern,  relics  of  the  past,  as  ancient  as  the  Appian  way.  In  very 
remote  times  social  etiquette  was  observed  and  universally  respected.  The 
early  Peruvians  constructed  suspension  bridges  across  frightful  ravines,  and 
moved  blocks  of  stone  as  huge  as  the  Sphinxes  and  Memnons  of  Egypt. 
They  built  aqueducts  of  baked  clay  and  constructed  dykes  and  causeways, 
and  preserved  a  memory  of  past  events  by  picture  writing.  They  had  a  lan- 
guage of  ceremony  or  deference,  with  reverential  nouns  and  verbs,  with  which 
inferiors  addressed  superiors,  a  feature  of  resemblance  to  the  Chinese  in 
Eastern  Asia. 

Ruins  of  extensive  cities  and  fortifications  are  now  found  in  Yucatan  and 
regions  of  Central  America;  the  elevated  plains  of  Bogota  and  Cundinamarca; 
the  open  valleys  of  Peru;  and  the  lofty,  secluded  and  highly  fertile  tracts  of 
Chili.  These  colossal  remains  of  ancient  primitive  civilizations  are  pasEdng 
from  the  memory  of  a  degenerate  offspring,  who  now  behold  with  indo- 
lent amazement  these  interesting  relics  of  their  illustrious  predecessors.  The 
origin,  history  and  fate  of  these  powerful  nations  of  America,  who  have  left 
behind  them  such  colossal  memorials  of  an  ancient  civilization,  is  a  study 
of  profound  interest.  Stones,  thirty  by  eighteen  by  six  feet,  are  squared 
and  hewn  and  reared  with  utmost  exactness.  Their  style  of  arch  is  peculiar. 
Temples,  pyramids,  tumuli,  and  fortifications,  with  remains  of  buildings  of 
singularly  massive  architecture,  often  exquisitely  carved,  betokens  a  civilized 
antiquity. 

It  seems  impossible  that  these  people  should  have  passed  from  the  conti- 
nent of  Asia  by  Behring's  Straits,  for  no  traces  of  any  such  people  remain 
anywhere  along  that  route. 
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Pyramids  of  remote  antiquity  are  found  in  India,  China  and  Tahiti*  as  well 
as  in  Egypt  and  South  America.  Those  of  Egypt  are  in  the  best  state  of 
preservation  and  perhaps  therefore  the  most  recent. 

The  learned  Bavarian,  Dr.  Yon  Martins,  regards  the  evidence  incontro^rerti- 
ble  "of  the  existence  of  the  aborigines  of  America  long  anterior  to  the  period 
assigned  in  Hebrew  chronology  for  the  creation  of  the  world;"  a  race  whoee 
utter  dissolution  manifests  that  it  either  bore  within  itself  the  germ  of  ex- 
tinction or  attempted  an  existence  under  most  fatally  unfavorable  oonditioiiA. 

Dr.  Clarke  says:  **  No  race  of  human  kind  has  yet  obtained  a  permanent 
foothold  upon  the  American  continent.  The  Asiatics  trace  back  their  life  in 
Asia  so  far,  that  the  distance  between  to-day  and  their  recorded  starting-point 
seems  like  a  geologic  epoch.  The  descendants  of  the  Ptolemies  still  cnltiTnte 
the  banks  of  the  Nile.  The  race  that  peopled  Northern  Europe  when  Greece 
and  Bome  were  young,  not  only  retains  its  ancient  place  and  power,  bat 
makes  itself  felt  and  heard  throughout  the  world.  On  the  American  conti- 
nent, races  have  been  bom,  developed,  and  disappeared.  The  causes  of  their 
disappearance  are  undiscovered.  We  only  know  that  they  are  gone."  It  re- 
mains to  be  seen  if  the  Anglo-Saxon  race,  which  has  ventured  upon  a  conti- 
nent which  has  proved  the  tomb  of  antecedent  races,  can  produce  a  physique 
capable  of  meeting  successfully,  and  advancing  under,  the  demands  that  our 
climate  and  type  of  civilization  make  upon  it.    This  is  an  interesting  queary. 

If  we  have  been  utterly  confounded  in  contemplating  the  stupendous  monu- 
ments of  Egyptian  magnificence,  which  continue  to  defy  the  ravages  of  time, 
what  shall  be  said  of  remains  of  more  ancient  pyramids  and  colossal  figures 
in  America,  of  a  style  and  character  analogous  to  those  of  ancient  Egypt, 
whose  very  stones  are  crumbling  to  decay,  and  on  whose  flinty  sides  verdure 
has  crept  over  the  dust  of  ages,  until  ancient  and  gigantic  forests  have  ac- 
quired root-hold,  and  grown  over  their  very  summits?  Many  an  Alexander 
and  Napoleon  of  pre-historic  times  has  gone  to  his  rest,  and  left  no  record, 
capable  of  enduring  to  the  age  we  live  in,  to  mark  the  glory  of  his  empire. 
Many  mummies  are  found  in  Peru,  enveloped  in  bandages  of  fine  doth, 
while  the  bodies  of  kings  are  admirably  preserved  by  means  of  a  secret  known 
only  to  the  royal  family. 

In  the  far  distance  of  remote  antiquity,  successive  peoples  have  risen  to 
importance  and  passed  away,  long  ages  before  the  birth  of  those  from  whom 
the  faintest  ray  of  civilization  has  remained  to  cast  even  a  feeble  reflection  of 
its  pale  light  upon  the  fading  pages  of  our  most  ancient  historic  records. 

A  period  has  undoubtedly  existed,  in  the  primitive  history  of  our  earth, 
when  the  necessary  equilibrium  between  its  external  and  internal  forces  has 
been  lost.  When  the  external  pressure  on  the  crust  became  diminished  by  . 
the  sublimation  and  recomposition  of  external  elements,  which,  when  refined 
and  advanced,  were  unequal  in  density  to  the  expansive  force  of  igneous  ma- 
terials confined  in  the  interior  mass.  The  solid  enveloping  crust  of  our 
sphere  is  the  medium  constantly  acted  upon,  by  these  contending  forces,  in 
seeking  a  state  of  equilibrium.  Geologists  direct  us  to  many  prominences 
in  which  the  upheaved  strata,  on  one  side,  is  abruptiy  broken,  and  on  the 
other,  genUy  inclined.  Such  ruptures  could  not  have  been  gradual,  for  in 
places  the  whole  combined  strata  is  fractured,  depressing  portions,  and  rais- 
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ing  others  to  immense  heights.  Earth's  surface,  to-day,  bears  nnmiBtakable 
evidence,  to  every  thoughtful  student,  that  eruptive  catastrophes  have  mate- 
rially changed  its  geological  features-— especially  the  levels.  Many  areas, 
formerly  submerged,  are  now  dry,  and  known  as  alluvial  formations.  Seas 
have  changed  position,  and  rivers  acquired  new  courses.  Kew  land  has  been 
formed,  and  mountain  ranges  reared  by  upheaval.  Becent  deep-sea  sound- 
ings of  the  U.  S.  steamer  Tuscarora— commander,  Belknap — clearly  illustrate 
how  largely  the  bed  of  the  Pacific  Ocean — once  but  an  extended  vaUey,  run- 
ning, perhaps,  from  the  Arctic  to  the  Caribbean  Sea — ^may  have  augmented  its 
area  by  a  comparatively  moderate  depression.  During  the  glacial  period,  im- 
mense icebergs  were  produced  at  the  poles,  and  as  they  increased  in  bulk, 
during  a  succession  of  cold  winters,  they  accumulated  an  enormous  volume  of 
water— human  life  is  considered  to  have  been  extant  at  this  period— and  when 
a  succession  of  warm  summers,  produced  by  the  perpendicularity  of  the 
earth's  axis  to  the  plane  of  the  ecliptic,  succeeded  in  reducing  these  huge  accu- 
mulations of  polar  ice,  its  volume  retired,  covering  many  valleys  not  previously 
submerged.  This  could  have  given  rise  to  the  legend  of  a  Flood,  which  may 
have  occurred,  but  could  not  have  been  universal,  for  a  sufficient  amount  of 
water  does  not  exist  to  cover  the  highest  mountains,  and  submerge  the  entire 
earth. 

A  sudden  and  eruptive  convulsion  of  earth's  crust  during  the  tertiary,  near 
the  close  of  the  cretaceous  period,  whether  separate  or  conjointly  with  a  flood, 
must  necessarily  have  destroyed  a  large  majority  of  partially  developed  men, 
struggling  to  evolve  the  higher  human  types.  Portions  of  Asia,  Africa,  and 
Australia  are  supposed  to  have  been  elevated;  while  Europe,  the  extreme  north- 
em  portions  of  America,  the  Caribbean  Sea,  and  the  beds  of  certain  oceans  were 
depressed.  The  efiects  must  have  been  most  forcible  around  the  poles  and 
south  of  the  equator.  Dead  river  beds  which  cross  the  highest  mountain 
ranges  of  the  Pacific  Coast,  and  yield  so  largely  of  gold  to  hydraulic  washing, 
clearly  confirm  radical  changes  in  the  physical  conditions  and  levels  of  this 
coast. 

The  surviving  remnants  of  these  catastrophes,  in  Asia,  Africa,  Yucatan, 
and  a  few  scattering  tribes  of  North  America,  thenceforth  appear  as  the  pro- 
genitors of  all  living  nations.  It  is  only  from  this  period  that  we  can  hope 
to  trace  the  early  history  of  humanity.  Previous  beings,  if  in  harmony  with 
physical  conditions,  must  have  been  generally  in  the  incipient  stages  of  hu- 
man evolution.  In  Central  America  alone,  we  find  ruins,  whose  hoary  an- 
tiquity seem  to  claim  for  its  inhabitants  the  earliest  civilization  of  which  any 
traces  remain.  It  is  fair  to  infer  that  the  pyramids  of  Yucatan  were  antedi- 
luvian and  escaped  inundation,  as  did  the  cities  of  Palenque  and  Copan. 
These  elaborately  constructed  cities  of  Central  America  exhibit  conceptions 
of  beauty  which,  as  early  specimens  of  a  gradually  unfolding  art,  appear  to 
antedate  all  similar  structures  extant. 

Plausible  grounds  of  inference  exist,  that  the  earliest  manifestations  of  cul- 
ture known  to  us,  was  among  the  primitive  settlers  of  Central  America,  who, 
having  acquired  mechanical  invention,  nrt,  and  the  rudiments  of  scieuce. 
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bnilt  dwellingR  and  temples,  which  yet  endure  as  testimony  of  their  progress. 
Although  their  minds  were  donbtless  uncultivated  in  tho-^e  higher  branches 
of  knowledge  and  refinement  which  ensures  perpetuity  to  national  life,  they 
seem  to  have  led  the  world  in  the  early  use  of  language,  and  the  adoption  of 
picture-writing  to  record  and  communicate  ideas. 

The  sun,  which  was  long  the  national  emblem  of  Central  American  nations, 
is  the  absolute  basis  of  mythology.  It  seems  probable  that  Yucatan  onoe  ex- 
tended oyer  the  present  bed  of  the  Gulf  of  Mexico,  including  the  West  Indian 
Islands.  The  Caribs  may  be  a  degenerate  remnant  of  some  aboriginal  race. 
The  ancestors  of  our  North  American  Indians  were  very  uncultivated  in  their 
physical,  mental  and  social  condition. 

Long  before  Egypt,  the  progenitor  of  Greece  and  Europe,  was  settled,  the 
inhabitants  of  Yucatan  appear  by  their  monuments  to  have  been  well  ad- 
vanced in  general  intellectual  attainments,  and  to  have  led  all  known  nations 
in  art  and  science.  Why  may  not  a  branch  of  this  people  have  emigrated 
to  China  and  Egypt,  and  there  have  become  a  large  and  advanced  nation  ? 

Many  things  unite  to  prove  that  China,  at  the  opening  of  her  treaty  ports 
to  European  trade,  was  unmistakably  retrograding  in  the  physical  as  well  as 
social  organization  of  her  people.  Her  highest  prosperity  is  thought  to  have 
been  reached  about  the  reign  of  Genghis  khan. 

Agassiz  tells  us  that,  geologically  considered,  America  is  the  oldest  con- 
tinent. If  so,  why  should  we  not  look  to  it,  as  the  spot  where  the  human 
race  first  gained  ascendancy,  and  acquired  its  primeval  home?  If  its  primi- 
tive races  have  died  out,  and  stone  pyramids  crumbled  beneath  the  dust,  is  it 
not  a  strong  argument  in  favor  of  her  antiquity?  In  Asia,  traces  yet  remain 
of  original  races,  whose  earlier  civilization  in  America,  under  different  physi- 
cal conditions,  Tuts  had  time  to  culminate,  dissolve,  and  fade  from  ^hi. 
When,  in  the  early  development  of  America,  progress  was  sufficient  to  facili- 
tate emigration,  why  may  she  not  have  furnished  population  to  Asia?  In 
submitting  this  question,  with  evidence  calculated  to  warrant  further  study, 
and  outlining  various  channels  for  investigation,  we  aim  to  attract  for  it  that 
scientific  attention  which,  as  an  ethnological  problem,  it  fairly  deserves,  hop- 
ing some  satisfactory  answer  may  be  attempted,  before  facilities  for  interroga- 
tion yet  available  among  American  aborigines,  shall  have  passed  an  ay  forever. 
This  imperfect  collection  of  facts  is  laid  before  the  Academy  in  its  present 
condition,  not  in  any  way  to  ask  for  present  endorsement,  but  to  awaken 
new  sources  of  inquiry  among  thoughtful  ethnologists,  which  may  ultimately 
lead  to  a  discovery  of  the  truth.  A  large  mass  of  additional  facts  bearing 
upon  this  subject  require  more  labor  than  I  have  yet  found  time  to  bestow, 
and  would  also  unreasonably  swell  this  already  lengthy  paper,  which  is 
offered  as  a  simple  inquiry,  suggested  to  careful  and  technical  scientists, 
who,  by  comparing  physical,  embryological,  and  linguistic  characteristics, 
pertinent  histories,  and  traditions,  may  in  future  establish  or  disprove  the 
possibilities  here  shadowed  forth. 
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Begulab  Meetinq,  May  17,  1875. 
Yioe-President  Edwards  in  the  Chair. 


istave  Mahe  and  Ernest  L.  Hueber  were  elected  resident 
3era. 

Iseph  Li.  King  and  Pembroke  Murray  were  proposed  for 
l^bership. 

onations  to  Museum :  Sponges  and  tertiary  fossils  from  San 

o,  by  Henry  Hemphill;  concrete  gum,  from  C.   B.   Smith; 

il  from  Mazatlan,  and  Epiphites  (Abies  Douglassii),  Henry 

jvards;  fragments  of  wood  from  a  well  180  feetdeep  in  Alvarado, 

meda  County,  California,  from  John  Hall;  Indian  Llortar, 

Amos  Bowman;  fine  specimen  of  peacock  (mounted),  from 

.68  Lick;    portion  of   skull  of   Ursus    horribUia,   from  M. 

^^ara;  snake  from  Master  Willie  Lockington. 

.  Guerin  read  a  paper  on  ''  The  Sewage  System  of  San 
^paucisco." 

^Mr.  Steams  read  a  paper  by  J.  E.  Clayton,  of  Salt  Lake,  as 
^^Jlows: 


The  Glacial  Period— Its  Origin  and  Deveiopment. 

BT  J.   S.  CLATTON. 


I  In  the  summer  of  1860, 1  diaooyered  the  markings  and  terminal  moraines 

:  the  Qlacial  system  of  the  Sierra  Neyada  mountains,  on  the  head  waters  of 

he  Merced  and  Tnolamne  rivers. 

Qgeneons «  XJpon  my  return  to  San  Francisco,  I  reported  the  facts  to  the  California 

f  gi^cademy  of  Sciences.     Since  that  time  I  have  been  a  careful  student  of  the 

^  glacial  phenomena  presented  on  the  western  slope  of  the  continent.    In  other 

iyrie^  -^portions  of  the  world,  the  phenomena  of  the  Glacial  period  haye  engaged  the 

Xr*de  attention  of  scientific  investigators,  ever  since  geology  became  a  science. 

.  Many  theories  have  been  suggested  to  account  for  the  sudden  change  of  the 
earr^o  climate  of  our  planet,  at  the  close  of  the  tertiary  age,  from  temperate  and 
f^eioic  tropical  heat  to  that  of  arctic  cold.    The  theories  put  forth  by  the  ablest 
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writers  on  the  subject  have  failed  to  aoconnt,  satiRfaotorily  to  my  mind,  for 
the  most  important  facts  observed.  Many  of  these  theories  are  based  upon 
an  assumption  of  conditions  and  causes  that  cannot  be  maintained  by  logical 
deductions  from  the  general  laws  goyeming  the  progressiye  deyelopment  of 
the  planet. 

I  will  review  briefly  some  of  the  theories  put  forth  by  eminent  scientists,  bj 
which  they  attempt  to  account  for  the  great  changes  in  the  climate  at  the 
close  of  the  tertiary  age. 

THE  FZBST  THBOBT 

Is,  that  there  occurred  a  great  upheaval  of  land  in  the  Northern  Hemisphere, 
by  which  the  currents  of  the  ocean  and  of  the  atmosphere  were  greatly 
changed  or  modified,  and  that  this  great  elevation  above  the  ocean  level  iras 
the  primary  cause  of  the  change  of  temperature.  This  line  of  reasoning 
appears  to  me  untenable,  for  the  following  reasons:  1st.  If  the  elevation  of 
the  land  surface  had  of  itself  sufficient  influence  on  the  climate  to  produce 
the  Glacial  epoch,  it  ought  by  thd  same  law  to  have  continued  that  condition 
until  the  present  time,  and  to  an  indefinite  period  into  the  future  ages.  As 
this  supposed  cause  has  not  been  sufficiently  potent  to  continue  glacial  oondi- 
tions,  it  therefore  follows  that  it  was  not  the  primary  cause  of  dimatie 
changes,  but  was  merely  a  modifying  influence,  in  so  far  as  it  changed  to  a 
limited  extent  the  direction  of  the  air  currents. 

2d.  The  thermal  effect  of  the  sun's  rays  upon  land  surfaces  is  mnch 
greater  than  upon  water  surfaces.  Hence  the  atmosphere  becomes  heated  by 
its  contact  with  the  land  even  at  great  altitudes.  The  land  surface  of  the 
North  American  continent  will  probably  not  exceed  an  average  altitude  abore 
sea  level  of  more  than  two  thousand  feet.  Compare  this  altitude  with  the 
different  heating  power  of  the  sun's  rays  upon  land  and  water,  and  the  change 
would  in  all  probability  be  an  increase  of  atmospheric  temperatures. 

3d.  The  effects  of  the  elevation  of  the  continents  would  be  to  laxgalx 
increase  the  land  surfaces,  and  correspondingly  decrease  the  areas  covered  by 
water.  The  interior  basins  or  inland  seas  would  be  drained  off,  the  water- 
sheds steepened,  so  that  the  surplus  rainfall  would  be  rapidly  drained  into 
narrow,  swift-running  streams,  thus  reducing  the  sources  of  vapor  to  Teiy 
narrow  limits  as  compared  with  the  water  surfaces  in  the  beginning  of  the 
tertiary  age.  It  therefore  follows  that  a  largely  decreased  evaporating  snrfiaoe^ 
and  a  correspondingly  increased  thermal  effect  of  the  sun's  heat,  could  not 
supply  the  conditions  for  a  continental  glacier  system.  Hence  I  conclnde 
that  the  elevation  of  land  surface  in  the  Northern  Hemisphere  was  not  an 
adequate  or  primary  cause  of  the  Ice  period. 

SSOOMD  THBOBY. 

Some  investigators  suppose  that,  by  some  means,  the  relative  positions  of 
the  poles  of  the  earth  have  been  changed,  so  us  to  bring  the  then  frozen  sone 
jnto  the  range  of  the  now  temperate  andf  tropical  latitudes.  As  a  proof  of 
this,  they  cite  the  facts  tbat  the  remains  of  vegetable  and  animal  life,  that  are 
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now  pecaliar  to  the  tropios,  are  found  in  abundance  in  the  polar  regions  of 
our  time.  By  what  means  a  self-balanced  rotating  globe  could  change  the 
position  of  its  mass,  without  changing  its  line  of  rotation,  is  not  shown  by 
the  adyocates  of  the  theory;  and  unless  the  cause  of  such  change  can  be 
clearly  shown  by  facts  that  cannot  be  accounted  for  in  any  other  way,  the 
theory  cannot  be  accepted  as  eyen  probable. 

If  the  general  proposition  is  true,  that  the  earth  was  originally  incandes- 
cent, and  has  been  slowly  cooling  through  past  ages  by  radiation,  it  follows 
that  the  conditions  for  tropical  life  must  haye  begun  near  the  poles,  and 
progressed  toward  the  tropical  zone,  in  harmony  with  the  changes  of  climate. 
If  no  yiolent  disturbances  of  leyel  had  taken  place,  the  change  would  haye 
been  slow  and  almost  imperceptible;  but  we  know  that  yiolent  changes  in  the 
earth's  crust  haye  taken  place,  and  haye  produced  rapid  if  not  sudden 
changes  in  the  temperatures  and  climates  of  its  surface.  These  changes 
haye  been  sufficiently  yiolent  to  destroy  the  characteristic  types  of  life  exist- 
ing at  the  time,  and  mark  a  distinct  period  in  the  progress  of  the  globe 
toward  its  present  condition.  I  therefore  conclude  that  the  theory  of  a 
change  of  the  poles  of  the  earth  is  not  susceptible  of  proof,  and  therefore 
unworthy  of  serious  consideration.  / 

THIBD  THKOBT. 

Another  class  of  inyestigators,  failing  to  apprehend  the  true  causes  which 
produced  the  Ice  period,  haye  proposed  the  theory  that  the  solar  intern,  in 
its  sweeping  circle  through  space,  has  encountered  or  passed  through  frigid 
zones  in  the  stellar  spaces  that  reduced  the  surface  or  atmospheric  tempera- 
ture to  an  extent  sufficient  to  giye  an  Ice  period  to  our  climate. 

This  theory,  like  the  one  aboye  considered,  has  not  been  proyed  by  aaj 
well  considered  facts,  neither  is  it  susceptible  of  proof  by  any  known  means 
within  reach  of  human  inyestigators.  If  this  theory  were  true,  the  waters  of 
the  globe  would  haye  been  frozen  where  they  now  are,  and  could  not  haye 
been  transferred  to  any  considerable  extent,  by  eyaporation  and  condensation, 
upon  the  land  surfaces. 

The  extinction  of  life  would  haye  been  a  slow,  stanring  and  *'  freezing  out " 
process,  that  could  in  no  reasonable  way  account  for  the  facts  of  glacial 
times.  The  conclusion  therefore  follows,  that  cosmical  influences  had  nothing 
to  do  directly,  in  producing  the  Glacial  epoch  at  the  dose  of  the  tertiary  age. 
The  facts,  so  far  as  I  haye  been  able  to  trace  them  out,  all  seem  to  indicate 
that  the  geological  disturbances  and  yolcanic  eruptions  that  occurred  at  the 
dose  of  the  tertiary,  age,  together  with  the  return  trade  winds,  were  the  only 
causes,  ample  and  suffident  to  produce  the  facts  and  phenomena  of  glacial 
times. 

The  question  then  may  be  asked  here:  What  are  the  conditions  necessary 
to  produce  a  glacial  period?  The  answer  is  plain  and  simple:  1st.  A  folding 
and  dislocation  of  the  earth's  crust  along  great  longitudinal  lines  (N.-S.) 
along  the  western  borders  of  one  or  more  continents.  3d.  The  issue  of  in- 
terior heat,  followed  by  great  outflows  of  laya  along  such  lines  of  fracture.  8d. 
The  local  yaporization  of  the  waters  of  the  surface  by  contact  with  the  laya 
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outflows  and  other  points  of  escaping  heat.  4th.  The  ascent  of  the  Tapors  to 
a  height  sufficient  to  penetrate  the  return  trade  windp,  or  upper  currents  of 
the  atmosphere.  6th.  The  general  depression  of  the  ocean  beds,  and  cor- 
responding elevation  of  the  continents,  and  development  of  the  great  moiint- 
ain  chains  of  the  globe. 

That  such  conditions  and  facts  did  occur  at  the  close  of  the  tertiary  age, 
substantially  in  the  order  named,  is  well  known  to  every  practical  student  of 
Geology.  That  such  conditions  and  facts,  in  conjunction  with  the  upper 
currents  of  the  atmosphere,  were  ample  of  themselves  to  produce  and  would 
of  necessity  cause  the  glacial  epoch,  cannot,  in  my  opinion,  be  sexionslj 
questioned. 

To  bring  this  subject  dearly  before  the  mind,  it  will  be  necessary  to  make 
a  brief  survey  of  the  physical  geography  of  the  continents  during  the  tertiary 
age.  The  geological  records,  so  far  as  science  has  been  able  to  trace  them 
out  and  interpret  their  true  meaning,  show  that,  in  the  beginning  of  the 
tertiary  age,  the  continents  over  their  largest  areas  presented  low,  undolating 
surfaces,  but  slightly  raised  above  the  ocean  level;  that  large  districts  were 
covered  by  fresh-water  lakes  and  inland  seas,  some  of  them  at  one  period 
presenting  the  forms  of  life  peculiar  to  marine  and  brackish  waters,  and  at 
other  periods  only  such  living  forms  as  are  known  to  exist  in  fresh  water- 
thus  proving  that  slight  oscillations  of  the  earth's  surface  were  sufficient  to 
cause  the  oceans  to  invade  some  of  the  interior  basins  of  the  continents  and 
All  them  with  salt  water.  Hence,  in  many  of  the  tertiary  formations,  we 
have  presented  the  various  forms  of  life  peculiar  to  marine,  brackish,  and 
fresh  waters.  During  the  progress  of  the  tertiary  times,  great  changes  of  level 
were  produced  over  large  continental  areas,  until  they  became  mostly  drj 
land.  In  the  later  tertiary  period,  the  marine  deposits  were  gradually  eon- 
fined  to  the  low  borders  of  the  continents,  and  the  interior  basins  became 
filled  exdusively  with  fresh  water,  and  only  fresh-water  deposits  were  formed 
in  their  beds. 

The  climate  of  tertiary  times  fluctuated  from  a  tropical  warmth,  that  was 
well  nigh  universal  over  the  globe  at  the  beginning,  to  temperate  and  even 
Arctic  cold  in  the  higher  latitudes,  where  great  elevations  of  mountain  chains 
occurred  in  the  later  periods.  At  the  close  of  the  tertiary  age,  the  disturb- 
ances of  the  solid  crust  of  the  earth  were  enormous.  Great  mountain  chains 
were  elevated  on  all  the  continents,  accompanied  with  corresponding  de- 
pressions of  the  ocean  beds,  thus  confining  the  oceans  to  narrower  limits 
and  increasing  the  land  surfaces  above  the  waters. 

This  last  grand  change  of  land  and  ocean  levels  must  have  occurred  mainly 
by  sudden  convulsions  and  re-adjustments  of  the  earth's  crust.  The  con- 
tinued radiation  of  heat  from  the  fluid  nucleus  of  the  globe  caused  its  con- 
tinued shrinkage.  The  consolidated  crust  conformed  to  this  shrinkage  by 
corrugations  and  osdUations  of  level.  The  sinking  down  of  the  ocean  beds 
and  elevation  of  the  continents  went  on  slowly  through  the  long  periods  of 
the  tertiary  age,  until  the  lateral  pressure  of  the  earth's  crust  became  so  great 
that  it  culminated  in  a  series  of  dislocations  and  uplifts  over  all  the  conti- 
nents of  the  globe.  The  ocean  beds  were  doubtless  equally  disturbed  and 
broken,  bo  as  to  relieve  the  lateral  pressure  caused  by  the  shrinkage  of  the 
interior. 


Digitized  by  VjOOQ IC 


ACADEMY   OF    SCIENCES.  127 

The  immediate  effect  of  this  relief  of  lateral  pressare  would  be  (be  settling 
down  of  the  broken,  folded,  and  dislocated  crast  with  nearly  its  full  weight 
upon  the  molten  mass  of  the  interior.  This  would  cause  the  outflows  of 
lavas  through  the  broken  lines,  until  the  fluid  and  solid  portions  of  the  globe 
were  balanced  according  to  their  relatiye  densities  and  weights,  just  as  water 
will  ascend  in  the  fissures  of  broken  ice  to  the  points  of  equal  weight.  It 
would  appear  from  this  line  of  reasoning,  that  the  greatest  outflows  of  lava 
ought  to  have  occurred  where  the  greatest  downward  folding  took  place;  and 
this  is  strongly  indicated,  if  not  proyed,  by  the  islands  of  the  oceans  being 
nearly  all  of  volcanic  origin,  and  the  lower  flanks  and  plateaus  of  the  conti- 
nents having  the  greatest  lava  outflows. 

While  we  mast  admit  that  the  changes  of  level  over  large  areas  of  the  globe 
were  very  slow,  and  extended  through  long  geological  periods,  we  are  still 
forced  to  the  conclusion  that  sudden  changes  of  vast  extent  have  taken  place 
at  the  close  of  the  principal  eras.  These  convulsive  movements  not  only 
changed  the  relative  positions  of  the  land  and  ocean  levels,  but  also  swept 
away  all  living  forms  peculiar  to  the  geological  age  that  was  terminated  by 
such  changes.  The  general  results  following  such  violent  terminations  of 
geological  ages  would  be — 

1st.  The  escape  of  enormous  quantities  of  interior  heat,  accompanied  by 
great  lava  outflows  along  all  the  principal  Hues  of  disturbance. 

2d.  The  consequent  vaporization  of  large  quantities  of  water,  continued 
through  the  period  of  disturbance,  and  until  the  lavas  were  cooled  and  all 
the  principal  vents  of  escaping  heat  were  closed.  In  the  earlier  geological 
periods,  when  the  average  temperature  of  ihe  earth  and  atmosphere  was 
much  higher  than  it  is  now,  the  waters  vaporized  during  periods  of  volcanic 
or  igneous  activity  would  descend  in  floods  of  rain;  but  in  later  times  the 
general  temperature  became  so  much  reduced  by  the  radiation  of  heat,  and 
the  crust  of  the  earth  had  become  thickened  to  such  an  extent,  that  the 
atmospheric  temperature  was  dependent  mainly  upon  the  influence  of  the  sun. 

Under  these  conditions,  the  vaporization  of  the  waters  by  the  outflows  of 
lava  and  hot  gases,  at  the  close  of  the  tertiary  age,  would  give  results  greatly 
modified  by  atmospheric  temperature.  Near  the  points  of  igneous  outbreak, 
the  lower  zones  of  vapor  would  descend  in  floods  of  rain;  but  those  portions 
of  the  continents  lying  east  of  and  remote  from  the  lines  of  volcanic  activity 
would  be  buried  in  enormous  depths  of  snow.  Prof.  Tyndall  says,  '*To 
produce  a  glacier,  we  must  first  vaporize  the  waters."  I  think  I  have  indi- 
cated how  the  waters  were  vaporized.  The  next  thing  to  demonstrate  is  the 
freezing  of  the  vapors,  and  their  distribution  over  the  continents,  especially 
over  those  portions  remote  from  active  igneous  disturbances. 

A  careful  study  of  the  wind  currents  at  this  point  becomes  an  essential  part 
of  the  problem  to  be  solved.  The  currents  of  the  lower  portion  of  the  atmos- 
phere are  modified  in  their  movements  to  a  great  extent  by  the  mountain 
ranges  and  continents,  but  their  general  tendency  is  toward  the  west,  as 
they  approach  the  equator.  The  upper  currents  are  more  uniform  in  their 
movements,  and  they  have  a  general  tendency  toward  the  northeast  and 
southeast,  moving  spirally  from  the  equator  toward  the  poles,  in  corves  of 
great  length  around  each  hemisphere  before  the  polar  regions  are  reached, 
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where  they  oarve  onder  and  again  become  the  lower  carrentg  on  their  return 
to  the  equatorial  zone. 

If  the  globe  was  a  perfectly  smooth  sphere  of  homogeneous  material  like 
water,  the  atmospheric  currents  conld  be  mapped  oat  with  mathematieal  ae- 
cnracy;  but  the  nneqnal  surface  of  the  land  and  the  different  thermal  effeels 
of  land  and  water  surfaces  produce  great  modifications  of  the  wind  ouxrents 
in  certain  latitudes. 

This  is  especially  the  case  along  the  west  coast  of  the  North  American  eon- 
tinent,  where  the  polar  cnrrent  swings  far  out  to  the  westward  over  the  Pa- 
cific, and  the  return  trade  wind,  or  upper  current  proper,  swoops  down  be- 
hind it  to  the  east  and  strikes  the  west  coast,  and  sweeps  northeastward  oyer 
the  continent. 

This  fttct  is  beautifully  and  condosiYely  proved  by  the  trees  on  all  Uie 
higher  mountains  from  the  Paciflo  coast  to  the  summits  of  the  Bocky  Mount- 
ains.  The  scrubby  trees  in  all  exposed  positions  near  the  higher  anmmits 
lean  east  and  northeast;  even  the  small  twigs  are  bent  around  the  limbs  and 
trunk  in  the  same  direction,  so  that  the  whole  aspect  of  the  tree  presents  the 
appearance  of  reaching  out  to  the  northeast  with  eyery  limb  and  twig.  These 
facts  show  that  the  wind  does  blow  in  that  direction  (N.  E. )  almost  eon- 
stantlT.  The  general  fact  is  well  known,  and  I  will  not  go  into  tedious  details 
to  prove  what  must  be  readily  admitted  by  hundreds  of  careful  obeerven. 

At  the  close  of  the  tertiary  age,  the  western  slope  of  the  continent  was  the 
principal  scene  of  active  volcanic  disturbance.  To  comprehend  the  feaiftil 
extent  of  this  disturbance,  and  the  enormous  masses  of  lava  outflows,  one 
must  travel  over  the  disturbed  regions  and  see  them.  My  powers  of  deeeiip- 
tion  are  too  limited  to  undertake  the  herculean  task.  The  whole  western 
slope  of  the  continent  has  been  broken,  crushed  and  distorted  in  every  oon- 
ceivable  manner.  Districts  as  large  as  some  of  the  smaller  States  have  been 
buried  to  unknown  depths  with  lava  and  ashes.  Large  riven  and  great  lakes 
were  swept  out  of  existence  by  the  overwhelming  catastrophe.  The  lakes, 
rivers  and  oceans  sent  columns  of  hissing  vapors  miles  in  height  into  flie 
upper  air  currents,  where  they  were  frozen  as  they  were  conveyed  eastward, 
and  spread  broadcast  over  the  more  quiet  eastern  slope  of  the  continent. 
Thus  the  waters  of  tile  Padilc  coast  were  vaporized  and  spread  over  the  con- 
tinent by  the  return  trade  winds.  All  living  things  were  overwhelmed  and 
buried  in  the  sudden  storms  of  snow.  The  mastodon  and  kindred  tribes 
were  buried  up  suddenly,  with  their  stomachs  full  of  food,  their  bodies 
loaded  with  fat,  and  not  a  trace  of  any  slow  process  of  change  in  dimate 
from  cosmioal  or  other  exterior  causes. 

It  was  evidently  no  slow,  starving-out  process  that  destroyed  the  animals 
of  tertiary  times,  but  the  sudden  and  overwhebning  effects  of  a  great  geo- 
logical catastrophe. 

While  the  elephant,  rhinoceros,  and  other  large  animals  were  being  bmied 
in  the  ashes  and  debris  near  the  volcanic  outbreaks  on  the  Pacific  slope,  the 
same  class  of  animals  were  being  covered  hundreds  of  feet  deep  in  snow  on 
the  eastern  slope  of  the  continent. 

Those  animals  that  were  not  buried,  like  Pompeii,  in  ashes  and  mud  near 
the  outbreaks,  were  overwhelmed  and  destroyed  by  the  resistieas  floods  of 
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rain,  and  the  omahing  ahoeka  of  the  earthqnakea  The  anow  and  ioe  period 
of  the  northeaat  waa  contemporaneoaa  with  the  flood  period  of  the  Pacific 
ooaat. 

No  continental  glacial  ayatem  coyered  the  Paciflc  portion  of  the  United 
States,  notwithstanding  the  altitndea  were  mach  greater;  the  glaciera  were 
local,  and  more  or  leaa  iaolated,  dnatering  aronnd  the  higher  peaks  of  the 
monntain<9. 

The  Talleya  and  basins  of  this  western  Tolcanic  region  were  flUed  with  hot 
water,  hissing  steam,  and  Tolcanio  products.  No  ice  beda  oonld  form  in  the 
▼alleys  of  the  Pacific;  the  hot  rocks  and  escaping  gases  were  bnsy,  vaporizing 
the  waters  for  the  glacial  supply  of  the  east.  No  gentle  snow-fiakes  could 
find  a  resting-place  upon  the  table  lands  and  valleys  of  the  Tolcanic  belt;  but 
floods  of  rain  descended,  and  plowed  deep  goiges  down  the  steepened  flanks 
of  the  recently  elevated  mountain  ranges,  thus  establishing  a  new  river 
system  for  the  Pacific  coast. 

The  moat  prominent  examples  of  this  are  seen  on  the  western  slopes  of  the 
Sierra  Nevada  range,  in  the  State  of  California,  where  the  old  river  system 
has  been  completely  buried,  first  by  ashes  and  debris,  brought  down  by  the 
floods  of  water  from  the  venta  along  the  higher  portions  of  the  range,  and 
secondly  by  broad  streams  of  lava  extending  from  such  vents,  to  the  plains  of 
the  valley.  Notable  instances  occur  in  Tuolumne,  Sierra,  and  Plumas  coun- 
ties. The  portions  of  the  old  river  system  that  were  covered  by  the  lava 
outflows  were  protected  by  them  from  subsequent  denudation,  and  are  now 
the  aummit  lines  of  long  ridges  that  divide  the  waters  of  the  newly  formed 
river  caiions. 

Under  these  immense  fields  of  volcanic  ashes  and  lava  beds  are  found  the 
relics  of  the  tertiary  life;  and  not  a  trace  of  such  life  has  been  found  any- 
where existing  on  the  Pacific  coast  since  this  period  of  uplift  and  volcanic 
activity  which  closed  the  tertiary  age. 

The  next  notable  changes  were  the  development  of  the  new  river  system, 
by  the  changes  of  the  watei^sheds  and  the  enonnoua  floods  of  water  thai  fell 
for  many  years  near  the  lines  of  escaping  heat,  and  the  formation  of  gladers 
on  the  higher  portions  of  the  mountain  ranges.  In  some  places  the  glacial 
action  has  been  traced  down  the  slopes  of  the  granite  peak  to  the  lava  beds, 
and  for  considerable  distances  on  their  upper  surfaces,  thus  showing  that  as 
the  lavas  became  cooled,  the  ioe  pushed  its  way  over  their  higher  portions. 

Here  we  find  events  well  marked  in  the  order  of  their  occurrence: 

1st.  An  undulating,  fertile  country,  of  subtropical  or  temperate  climate, 
teeming  with  the  living  forms  of  tertiary  times. 

2d.  A  violent  and  sudden  outbreak  of  volcanic  activity,  accompanied  by 
great  changes  ot  level. 

8d.  The  destruction  of  nearly  all  life,  followed  by  floods  of  rain  to  an 
extent  nowhere  possible  except  near  the  sources  of  vaporization. 

4th.  The  formation  of  glaciers  on  the  higher  mountains  toward  the  close 
of  the  flood  period,  and  as  soon  as  the  local  temperature  was  suifidently 
reduced  to  permit  their  formation. 

These  characteristic  changes  were  not  confined  to  the  California  coast. 
The  line  of  volcanic  activity  extended  from  Cape  Horn  to  Behring  Strait.    In 
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'  fact,  the  whole  western  slope  of  the  American  continent,  from  the  Paeifie 
shores  to  the  summits  of  the  Andes,  Cordilleras,  and  liocky  Mountains,  ws 
in  active  eruption  and  volcanic  disturbance. 

If  no  other  parts  of  the  world  had  been  subjected  to  like  disturbances,  the 
vaporizatiou  of  the  waters  along  this  one  great  zone  would  have  been  snffi- 
cient  to  modify  its  climate;  but  other  portions  of  the  globe  were  disturbed 
to  nearly  an  equal  extent.  And  there  can  be  no  doubt  about  the  effects  of 
such  enormous  eyaporation  of  the  waters  on  the  climate  of  eyeiy  part  of  the 
earth;  even  tropical  countries  would  be  oovered  with  snow  if  the  vapors  were 
sufficiently  abundant  and  dense  to  exclude  the  heat  of  the  sun  for  a  series  ci 
years.  The  influence  of  the  trade  winds  or  great  general  currents  of  tiie 
atmosphere,  must  not  be  lost  sight  of;  they  were  the  oonveyers  and  distrib- 
utors of  the  vapors  produced  by  the  escape  of  interior  heat  at  the  varioas 
points  of  disturbance. 

By  tracing  their  general  courses  from  such  lines  of  disturbance,  it  is  easy 
to  determine  where  the  greatest  deposits  of  snow  would  accumulate  and 
form  the  continental  glaciers. 

I  have  said  that  yearly  all  traces  of  tertiary  animal  life,  were  swept  from  the 
American  continent.  But  such  does  not  seem  to  be  the  case  with  Africa, 
India,  and  a  part  of  Asia;  there  the  elephant,  rhinoceros,  and  many  other 
types  of  life  closely  allied  to  the  tertiary  mammals,  remain. 

This  important  difference  in  the  present  types  of  life  of  the  two  hemi- 
spheres can  be  accounted  for  upon  the  general  basis  of  the  theories  advanced 
in  this  paper.  The  course  of  the  return  trade  vrinds,  or  upper  currents  of 
the  air,  is  toward  the  east,  but  constantly  diverging  north  and  south  £rom  the 
equatorial  line.  The  American  continent  is  narrow  in  the  equatorial  zone, 
except  a  portion  of  South  America. 

The  great  volcanic  activity  along  the  Paoilic  slope  overwhelmed  the  low 
lands  with  floods  of  water  of  such  enormous  volume,  that  nearly  all  land 
animals  were  swept  off  or  buried  in  the  debris  from  the  mountains.  Then 
is  no  doubt  but  all  the  highlands  of  the  tropical  portion  of  South  America 
were  buried  deep  in  snow,  if  not  with  glaciers.  Now  take  the  line  of  the 
upper  air-currents  across  the  Atlantic  to  the  coast  of  Africa,  and  you  will  see 
that  the  divergence  of  these  currents  north  and  south  will  divide  the  vapors, 
and  leave  Africa  comparatively  free  from  their  effects.  The  west  coast  of 
that  continent  was  but  slightly  disturbed  by  volcanic  activity,  and  there  was 
not  enough  local  vaporization  along  its  west  coast  to  give  it  a  glacial  system 
or  flood  period  of  sufficient  volume  to  destroy  its  land  i^nimiLig  completely. 

The  same  may  be  said  of  portions  of  Asia  and  India.  Hence  the  preserva- 
tion of  leading  tertiary  types  in  the  Eastern  Hemisphere,  and  their  almost 
complete  destruction  in  America,  must  be  attributed  to  the  operation  of  the 
atmospheric  currents  in  conveying  the  vapors  away  from  some  portions  of  the 
land,  while  they  covered  other  portions  to  great  depths  in  snow  and  ice. 

Some  geologists  assert  that  many  of  the  tertiary  mammals  existed  in  North 
America  after  the  close  of  the  glacial  epoch.  This  opinion  should  be  received 
with  great  caution,  for  the  reason  that  such  remains  were  preserved  in  the  ice 
and  snow  of  the  glacier  period;  and  as  the  glacial  fields  slowly  moved  down 
mountain  slopes  and  melted  away  in  later  times,  the  skeletons  would  be 
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deposited  in  lakes  and  alliiYial  deposits  along  rivers,  and  become  so  inter- 
mingled with  the  remains  of  more  recent  times,  as  to  give  them  the  appear- 
ance of  being  contemporaneous. 

By  referriDg  to  the  researches  of  Agassiz,  Forbes,  Tyndall,  and  other  emi- 
nent investigators  of  glacial  phenomena,  it  will  be  seen  that  they  admit  the 
inflacDce  of  the  air-currents'in  glacier-building. 

The  great  return  trade-wind  current,  that  sweeps  in  a  curved  line  across 
Northern  Africa  and  the  Mediterranean  Sea,  deposits  its  accumulated  vapors 
in  snow  upon  the  Alps,  where  the  glaciers  of  the  present  time  have  given 
scientists  an  opportunity  to  study  their  formation  and  movements,  and  to 
trace  out,  to  a  limited  extent,  the  causes  that  produce  them. 

I  must  beg  the  indulgence  of  the  Academy  and  scientific  investigators  gen- 
erally, for  the  incomplete  and  somewhat  crude  style  in  which  this  interesting 
subject  has  been  presented  by  me;  but  I  must  express  the  hope  that  it  is 
sufficient  to  call  the  attention  of  abler  minds  to  the  broader  field  it  opens  up 
for  future  investigations,  and  (hat  it  will  add  a  little  to  the  sum  of  our  present 
knowledge  of  one  of  the  most  interesting  periods  in  the  geological  history  of 
our  planet. 

SaiiT  Lau  Citt,  February  12th,  1875. 

Mr.  Stearns  and  Dr.  Blake  made  some  verbal  remarks  on  the 
subject  of  the  above  paper. 

The  Secretary  read  an  extract  from  a  letter  by  A.  W.  Kiddie, 
County  Surveyor  of  Plumas  County,  confirming  the  claim  of  Dr. 
Harkness  as  the  rightful  discoverer  of  Lake  Harkness. 


Begulab  MsETiNa,  June  7th,  1875. 

Yice-President  Gibbons  in  the  Chair. 

Twenty-five  members  present. 

S.  B.  Christie  and  Frank  Soule  were  elected  resident  members. 

A.  W.  Crawford,  Dr.  G.  King  and  Dr.  P.  W.  Godon  were 
proposed  as  candidates  for  membership. 

Donations  to  the  Museum:  From  F.  Gruber,  specimens  of 
green-winged  teal  and  blue-winged  teal;  from  Samuel  Purdy, 
galena  and  silver  ore  from  Utah,  bismuth  from  same  place,  and 
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silyer  ore  from  Sonora,  Mexico.  President  Davidson  donated 
seeds  of  wax  tree,  copper  and  pheasant  skin  from  Nagasaki, 
Japan.  J.  Begg  donated  specimens  of  cones  of  Pinus  arisiabu. 
Mr.  Graham  presented  a  specimen  of  ''  Loco  "  poison  {Oxifiropii 
campestria)  from  Bakersfield,  S.  P.  B.  B.  From  Mr.  Zell6^ 
bach,  quicksilver  ore  from  Lake  County.  J.  P.  Moore  presented 
specimens  of  ore  from  various  localities.  J.  G.  Bilej  presented 
specimens  of  ore  from  Lake  County.  Specimen  of  Pioea  rdi- 
gio8a,  from  volcano  of  Colima,  Mexico,  from  J.  Boegel.  A.  J. 
Dennison  presented  piece  of  chestnut  or  ash  wood  found  em- 
bedded in  piece  of  quartz  from  depth  of  230  feet  from  surface, 
in  Lee  mine,  Elko  County,  Nevada,  on  C.  P.  B.  B.,  Palisade, 
472  miles  from  San  Francisco. 

Henry  Edwards  submitted  the  following: 

Pacific  Coast  Lepidoptera.—No.   12.     On  some   New 
Species  of  Noctuidw. 

BT    HKNBT    BDWABD8. 

The  speoies  of  mothB  deaoribed  in  this  paper  belong  to  the  group  Anartid4gf 
many  iniereeting  forms  of  which  have  been  recently  flgnred  by  ICr.  GhR>le,  in 
the  Bulletin  of  the  Academy  of  Soienoes  of  BniEalo.  Their  extreme  rarity  in 
collections  has  always  rendered  them  a  fayorite  division  of  Uie  hadij,  and 
more  than  one  of  the  genera  now  noted  would  appear  to  be  confined  to  the 
Padfio  States  and  Territories.  The  genus  AnnaphUa,  recently  founded  bj 
Mr.  Grote  upon  a  Calif omian  species,  Ann,  diva,,  is  remarkable  for  the  li^t- 
ness  of  the  color  of  the  lower  wings,  the  system  of  coloration  much  resem- 
bling that  of  the  genus  Catocala.  The  insects  fly  in  the  hottest  sunahine,  and 
with  the  greatest  rapidity,  alighting  only  occasionally,  when  the  harmony  of 
color  existing  between  the  upper  wings  and  the  liehen-coyered  loclcs  or 
trees  to  which  they  attach  themselyes,  renders  them  almost  invisible.  Th^ 
are,  therefore,  vexy  difficult  of  capture,  and  can  really  only  be  taken  while  od 
the  wing,  the  process  requiring  a  sharp  eye  and  a  steady  hand.  Nothing 
whatever  is  known  of  their  larval  condition.  A.  diva,  A.  dtpida,  and  A,  am- 
icula  are  the  most  common  of  the  group,  the  remainder  being  only  found  is 
my  own  collection  or  in  that  of  my  friend  Dr.  Behr,  who  has  generously  plaeed 
his  unique  species  at  my  disposal  for  description.  I  have  in  all  cases  adopted 
his  MS.  spedflo  names  as  applied  to  the  specimens  in  his  cabinet.  The  genu 
Awenua  is  found  on  flowers  in  the  early  spring,  the  species  Ax,  carvaUB,  oa 
which  lir.  Grote  has  founded  the  genus,  being  common  in  warm  pastures 
throughout  the  State,  as  early  as  the  first  weeks  in  March.  It  is  to  be  ex- 
pected that  diligent  search,  particularly  in  the  southern  portion  of  the  State, 
will  reveal  many  other  species  of  these  beautiful  and  interesting  moths,  and 
the  attention  of  entomologists  is  earnestly  directed  to  them. 
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Anuria  KeUoggiif  n.  sp.    Hy.  Edwards. 

Head,  thorax  and  abdomen,  black,  with  silver  gray  hairs. 

Primaries,  black,  mottled  with  silver  gray.  The  basal  half  line  and  the  t.  a. 
are  indistinct,  the  latter  only  yery  slightly  dmtate;  orbicular  and  reniform, 
Tery  distinct,  the  former  brownish,  the  latter  surrounded  by  a  white  cloud. 
T.  p.,  bent  anteriorly  afler  reaching  the  middle,  distinct  near  internal  mai)(in, 
and  edged  outwardly  with  gray.  Sub-terminal  line  whitish,  tri-dentate,  edged 
anteriorly  with  black  shade,  most  strongly  marked  on  the  costa;  marginal  line 
black,  cut  with  white  streaks.    Fringes  blackish,  mottled  with  gray. 

Secondaries,  black,  with  white  median  fascia,  not  reaching  to  anal  margin. 
Fringes,  white. 

Beneath,  both  wings  are  largely  white.  Primaries,  with  the  base  and  a 
broad  sub-marginal  fascia,  dusky  black.  Secondaries,  with  base,  small  discal 
spot,  and  rather  wide  sub-marginal  band,  also  dusky  black. 

Expanse  of  wings,  1.35  inches. 

CCoU.  Hy.  Edwards.  No.  5534.) 

Taken  in  Tuolumne  County,  California,  by  Dr.  A.  Kellogg,  to  whom  I  am 
indebted  for  much  valuable  material,  and  to  whom,  with  sincere  regard,  I 
dedicate  this  species.  It  is  allied  to  A.  melanopa  of  Labrador,  but  differs  con- 
siderably by  the  more  elaborate  markings  of  the  primaries,  the  much  wider 
black  margins  of  the  secondaries,  and  the  darker  and  more  pronounced  col- 
oring of  the  under  side. 

Anarta  crocea,  n.  sp.    Hy.  Edwards. 

Primaries,  grayish  brown,  speckled  with  black.  Basal  half  line  much  bent 
inwardly  at  its  conclusion.  Between  it  and  the  t.  a.,  the  space  is  covered  by 
mingled  brown  and  white  scales.  T.  a.,  which  is  gray,  edged  with  black,  runs 
obliquely  from  costa  to  beyond  the  middle,  then  forms  a  double  tooth  as  it 
reaches  the  internal  margin;  orbicular  and  reniform,  white,  well  defined;  me- 
dian space  darkest  towards  internal  margin.  T.  p.,  white,  with  anterior  edge 
blackish,  rounded  from  costa,  and  almost  lunate  in  form.  Behind  it  are  many 
white  scales  on  a  brownish  ground,  most  strongly  marked  on  the  costa.  Sub- 
term,  consisting  of  a  blackish  shade,  approaching  the  t.  p.  by  a  series  of  black 
dots.  Fringe,  gray,  mottled  with  black.  Thorax  and  abdomen,  light  gray, 
sprinkled  with  black. 

Secondaries,  yellow  orange  at  base,  with  rather  wide  black  margin. 
Fringes  white. 

Beneath,  the  wings  are  yellow  orange,  the  lower  side  the  darkest,  with 
rather  wide  black  margin,  the  costa  of  each  sprinkled  with  brownish  scales. 

Expanse  of  wings,  0.85  inch. 

Dalles,  Oregon.    (Coll.  Hy.  Edwards.) 

It  is  possible  that  this  species  may  form  the  type  of  a  new  genus,  though 
the  similarity  of  its  system  of  coloration  to  the  European  A.  myriiUi,  induces 
me  to  place  it  here. 

Mdicleptria  venufta,  n.  sp.    Hy.  Edwards. 

Head  and  thorax,  rich  chocolate  brown;  abdomen,  black,  with  the  anal 
hairs  golden  brown. 
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Primaries,  with  the  base  and  outer  margin  rich  chocol&te  brown.  T.  ».. 
deeply  notched  anteriorly  in  the  center.  T.  p.,  with  a  tooth  extending  out- 
wardly, the  space  between  these  lines  being  cream  white,  except  on  the  oosta, 
where  there  is  a  light  brown  spot.  Orbic,  obsolete.  Beniform,  distlDct, 
OYate,  dusky.    Fringes,  brown. 

Secondaries,  blackish  brown,  with  large  white  patch  occapying  the  whok 
of  the  center  of  the  wing,  bat  not  reaching  to  the  anal  margin.  In  this  space 
near  the  base  are  some  black  scales.    Fringes,  white. 

Beneath,  primaries  largely  white,  with  oosta  and  base  broadly  blackish,  sod 
a  very  large  and  distinct  black  discal  spot.  Margins,  blackish,  widely  so  at 
apex.    Secondaries,  same  as  the  upper  side. 

Expanse  of  wings,  1.05  inch. 

(Coll.  Hy.  Edwards.)    Kalamath  Lake,  Oregon.    Lord  Walsingham. 

A  most  exquisite  and  remarkable  species. 

Mdid^iria  vaccinice,  n.  sp.    Hy.  Edwards. 

Anaria  voccinice.    Behr.    MSS. 

Head  and  thorax,  brown,  with  a  few  brown  scales;  abdomen,  blackish  brown, 
with  the  base  of  segments  whitish. 

Primaries,  light  brown,  with  a  golden  tinge;  base  of  the  wing  darker  thso 
the  other  portion.  T.  a.,  only  moderately  curved,  very  slightly  dentate  ante- 
riorly as  it  reaches  the  internal  margin.  Median  shade,  whitish,  brown  as  it 
reaches  the  costa.  Orbicular,  almost  obsolete.  Beniform,  large,  distinct 
T.  p.,  whitish,  bent  considerably  outwards  near  costa,  nearly  straight  towards 
internal  margin.  Sub-term.,  sharply  toothed  in  the  middle;  resting  upon  this 
line  are  four  or  five  black  dashes.  Fringes,  shining  golden  brown,  with 
darker  patches. 

Secondaries,  black,  with  median  white  fascia,  broadest  behind  the  middle, 
but  not  reaching  to  the  anal  margin.  Near  the  outer  margin  is  a  small  white 
streak,  suggesting  a  sub-marginal  band.    Fringes,  white. 

Beneath,  primaries  black,  reddish  near  costa,  with  broad  median  band,  a 
kidney-shaped  spot  near  apex,  and  anteriorly  notched  marginal  band,  afl 
cream  white.  Secondaries,  black,  with  a  large  space  near  the  oosta,  reddish 
white,  and  a  nearly  oblong  spot  in  center  of  wing,  cream  white.  Behind  this 
is  also  a  small  white  spot.    Fringes  of  both  wings  as  in  the  upper  sid^. 

Expanse  of  wings,  0.75. 

(Coll.  Dr.  H.  Behr.)     Sierra  Nevada,  Cal. 

Mdid^tria  fascicUat  n.  sp.    Hy.  Edwards. 

Primaries,  fawn  drab.  Between  t.  a.  and  base,  a  slightly  darker  streak  ex- 
tends along  the  internal  margin,  and  more  slightly  along  the  median  nerroi^* 
T.  a.,  almost  obsolete.  Median  space,  whitish,  forming  with  white  fascia  of 
secondaries  an  almost  continuous  band.  Orbicular  and  reniform,  white,  dis- 
tinct. T.  p.,  blackish,  commencing  very  near  the  apex,  then  slightly  bent 
inward,  and  straight  as  it  reaches  the  outer  margin;  behind  it  a  dark  exter- 
nally toothed  shade.    Margin,  whitish,  with  fringe  a  little  darker. 
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Secondaries,  black,  with  rather  narrow  white  median  fascia,  toothed  in  the 
center,  and  not  reaching  the  anal  margin.    Fringe,  white. 

Beneath,  primaries  largely  whitish,  with  a  streak  from  base  almost  to  center 
of  win^,  and  a  large  irregular  blotch  on  apical  margin,  black,  leaving  the 
interior  margin,  a  large  polrtion  of  costa,  and  the  apex,  white.  Along  costs 
of  both  wings  are  a  few  reddish  scales. 

Expanse  of  wings,  0.80. 

(Coll.  Hy.  Edwards,  No.  203.)     Placer  Co.,  Cal. 

Very  nearly  allied  to  M.  txiccini^,  of  which  it  may  possibly  be  the  other 
sex;  but  the  difl'erences  of  the  under  side  are  very  striking,  and  while  the 
base  of  the  primaries  is  almost  black  in  vacdnws,  in  the  present  species  it  is 
dark  fawn  drab.  The  t.  a.  and  t.  p.  lines  are  also  much  straighter  than  in 
the  preceding  species,  and  the  median  shade,  with  white  fasda  of  seconda- 
ries, form  a  much  more  continuous  line. 

Mdicleptria  oregonica,  n.  sp.    Hy.  Edwards. 

Anthcecia  oregonica.    Behr.    MSS. 

Head,  thorax,  and  abdomen  blackish,  with  gray  hairs. 

Primaries,  chestnut  brown,  with  golden  reflection.  As  in  3f.  auet-us,  Grote, 
the  traces  of  the  ordinary  lines  are  lost.  The  base  is  dark,  almost  black, 
with  the  orbicular  white  and  well  defined.  Beyond  the  middle  and  inclosing 
the  reniform  is  a  white  band,  bent  inwardly,  indistinct  on  costa,  and  not 
reaching  to  the  internal  margin.    Sub-term.,  nearly  straight,  whitish. 

Secondaries,  blackish  brown,  with  rather  broad  white  median  fascia,  which 
is  interrupted  and  almost  diyided  near  anal  angle.  Near  exterior  margin  is 
also  a  white  oblong  spot.    Fringe,  whitish. 

Beneath,  primaries,  white,  with  two  nearly  square  spots  in  center,  a  line 
resting  on  the  anterior  one  directed  towards  the  base,  and  an  almost  regular 
sub-marginal  band,  brownish  black.  Secondaries,  also  white,  a  large  kidney- 
shaped  discal  spot,  and  a  marginal  band  reaching  from  base  beyond  anal 
angle,  blackish. 

Expanse  of  wings,  1.00  inch. 

Coll.  Dr.  Behr.    (Hy.  Edwards,  No.  4405.)    Oregon.    Colorado. 

Heliothis  Crotchii,  n.  sp.    Hy.  Edwards. 

Fawn  drab,  with  blackish  brown  markings.  T.  a.,  much  toothed  exteriorly 
near  internal  margin.  Median  shade,  pale.  Orbicular  and  reniform,  both 
distinct,  the  latter  surrounded  by  a  brownish  cloud.  T.  p.,  commencing  very 
near  the  apex,  bending  inwardly  about  the  middle,  thence  almost  straight  to 
internal  margin.  Beyond  this  is  a  brownish,  dentate  fascia,  the  dentations 
formed  by  the  sub-term.  line.  Marginal  line  composed  of  black  dots.  The 
whole  of  the  nerrules  are  pale  and  distinct,  giving  a  reticulated  appearance 
to  the  surface. 

Secondaries,  dusky,  whitish  towards  the  base,  with  clouded  discal  dusky 
spot. 

Beneath,  yellowish  drab;  primaries,  with  large  discal  spot,  and  some  dashes 
near  the  base,  blackish  brown;  margin,  wide,  dusky,  with  sub-terminal  line 
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pale.  Fringes,  drab,  mottled  with  brownish.  Secondaries,  yellowish  dxib, 
with  oblong  discal  spot,  marginal  and  sab*maiginal  band,  dusky.  Thorax 
and  abdomen,  yellowish,  with  darker  scales,  both  paler  beneath. 

Expanse  of  wings,  1.00  inch. 

(Coll.  Hy.  Edwards,  No.  5633.)    San  Diego.    Q.  B.  Crotch. 

Axenus  ochraceus,  n.  sp.    Hy.  Edwards. 

Very  similar  to  A.  arvalis,  Grote,  bat  differing  by  a  large  basal  dark  space, 
and  by  the  t.  a.  being  bent  angularly  forward  on  the  costa,  not  nearly  straight 
as  in  the  more  common  species.  The  median  shade  is  gray  and  well  defined, 
contrasting  very  strongly  with  the  rest  of  the  wing  surface,  which  is  ochreona 
brown.  The  whole  of  the  lines  are  more  strongly  marked  than  in  arvaJis, 
The  secondaries  are  blackish  at  the  base,  with  a  decided  ochreona  band,  en- 
closing a  narrow  black  fascia.  Fringes,  yellowish.  Beneath,  ochreoos,  with 
same  markings  as  those  of  the  upper  side,  bat  mach  fainter  in  tone.  The 
posterior  wings  have  almost  an  orange  tint.  Sizci^of  arvalis,  of  which,  should 
it  prove  to  be  a  variety,  it  is  certainly  a  very  extreme  one. 

San  Diego.    G.  R.  Crotch.     (1  p.    Coll.  Hy.  Edwards,  No.  5535.) 

Axenus  amplus,  n.  sp.    Hy.  Edwards. 

A  very  distinct  and  peculiar  species,  in  which  the  wings  are  much  broadar 
and  more  rounded  than  in  arvalis,  and  the  lines  and  spots,  with  the  exoeption 
of  the  sub-term.,  utterly  obliterated.  The  color  is  greenish  oHve,  with  a  few 
white  scales  sparsely  scattered  over  the  whole  surface  of  primaries.  Sub-tenn. 
line,  whitish,  much  curved  inwardly  as  it  reaches  the  internal  maxgin.  Seo- 
ondaries,  with  faint  discal  dot,  a  few  scales,  and  an  imperfect  snb-maiynal 
band,  whitish.  Fringes  of  both  wings,  white.  Beneath,  greenish  drab,  the 
primaries  darkest,  discal  spot  paler,  large,  reaching  almost  to  costa.  The 
secondaries  have  the  base  dusky,  with  three  more  or  less  perfect  dusky  fasoa. 
The  margins  of  both  wings  are  black,  and  the  fringes  greenish  drab. 

Expanse  of  wings,  0.80  inch. 

Lake  Klamath.  Oregon.  Lord  Walsingham,  by  whom  a  (^  and  ^  waie 
kindly  added  to  my  collection. 

Annapkila  arvalis,  n.  sp.'    Hy.  Edwards. 

Erasiria  arvalis.    Behr.    MSS. 

Primaries,  dull,  grayish  black,  with  all  the  lines  exceedingly  indistinct 
The  t.  a.  black,  only  slightly  notched  exteriorly,  and  edged  posteriorly  with 
whitish.  Median  shade,  blackish,  with  a  few  whitish  scales  beyond.  Bern- 
form,  almost  lost  in  the  gray  scales  surrounding  it.  Fringes,  blackish,  flecked 
with  white. 

Secondaries,  pale  yellow,  with  a  dull  black  basal  triangular  patch,  endosiag 
some  yellow  spaces.  Margin,  very  narrow,  even  narrower  than  in  A,  d^ida, 
Grote,  aud  almost  regular  interiorly. 

Beneath,  both  wings  are  yellow.  Primaries,  with  broad  black  maigm, 
widest  at  apex,  and  a  narrow  black  transverse  fascia,  slightly  bent  outwardly 
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near  anterior  margiii.  Seoondaries,  with  narrow  marginal  band  as  in  the 
upper  side,  and  narrow  waved  median  band,  behind  which  is  a  black  discal 
spot. 

Expanse  of  wings,  (^  0.90.    ^  1.05. 

The  largest  of  the  species  of  the  genus  known  to  me. 

Sierra  Nevada,  Cal.     (c?  vP-    CoU.  Dr.  Behr.) 

This  is  in  some  respects  intermediate  between  A.  depicta,  Grote,  and  A, 
danistica,  Grote,  bat  differs  from  the  former  by  its  pale  color,  and  by  the  ab- 
sence of  the  discal  spot  of  secondaries  above,  as  well  as  by  its  larger  size,  and 
from  the  latter  by  the  very  different  ornamentation  of  the  under  side. 

ArmapkUa  lUhosina,  n.  sp.    Hy.  Edwards. 

Erastria  lUJiosina.    Behr.    MSS. 

Primaries,  dark  fawn-color,  with  the  markings  all  rich  velvety  black.  Basal 
half-line  more  distinct  than  nsnal  in  this  genns,  and  inclosing  posteriorly  a 
few  white  scales.  T.  a.,  very  deeply  dentate  outwardly  in  the  middle.  Median 
shade,  blackish,  with  a  few  bluit^  scales,  especially  around  the  orbicular, 
which  is  dark  fawn-color.  T.  p.,  also  dentate  exteriorly,  becoming  almost 
straight  as  it  reaches  the  margin.  Outside  the  t.  p.  is  a  large,  ovate,  pure 
white  spot,  nearly  reaching  the  costa.  Beniform,  obsolete.  Beyond  this, 
there  is  a  bright  fawn-colored  shade,  spreading  from  costa  to  internal  margin, 
and  joining  the  sub-term,  line,  which  is  blackish,  terminating  on  costa  in  a 
white  dash,  and  surrounded  at  apical  angle  by  a  few  bluish  scales. 

Secondaries,  bright  orange;  margin  rallier  broad,  deep  black,  widest  towards 
costa,  and  deeply  toothed  internally.  Basal  space,  blackish,  with  imperfect 
orange  blotches,  and  a  small  black  spot  near  anal  angle. 

Beneath,  primaries,  bright  orange;  transverse  fascia,  broad  and  nearly 
straight,  black  patch  at  the  margin  inclosing  some  yellow  spots.  Secondaries, 
margin  as  in  the  upper  side,  with  a  waved,  broken  fascia  near  the  base. 
There  is  also  a  minute  black  spot  resting  on  the  costa. 

Expanse  of  wings,  0.90  inch. 

Sierra  Nevada,  Cal.     (Coll.  Dr.  H.  Behr.) 

Dr.  Behr  informs  me  that  this  exquisite  species  is  taken  on  the  flowers  of 
Sambucus,  I  saw  a  single  specimen  during  the  past  summer  at  the  Big  Trees, 
Calaveras  Co.,  which  was  hovering  about  the  flowers  of  Dogwood  {Gorrms 
NuttaaU), 

ArmaphUa  amicula,  n.  sp.    Hy.  Edwards. 

Primaries,  blackish,  with  gray  lustre.  T.  a.,  bi-dentate  near  the  interior 
margin.  Orbic,  small,  round,  grayish.  T.  p.,  nearly  straight,  with  only  one 
tooth  near  the  middle.  Beniform,  large,  almost  lost  in  the  gray  color  which 
clothes  the  outer  portion  of  the  wing.  Sub-term.,  velvety  black,  not  reaching 
more  than  half  way  across  the  wing,  divided  on  costa,  and  then  inclosing 
some  white  scales.  Marginal  line,  divided  into  a  series  of  dots.  Fringes, 
grayish. 

PBGC.  Gal.  Acad.  Bci.,  Vol.  VI.— 10. 


Digitized  by  VjOOQ IC 


188  FBOcmornGs  of  the  California 

Seoondariee,  bright  orange,  base  blaok,  extending  along  the  anjd 
where  the  black  line  is  aliCthtly  oat  by  an  orange  streak.  IffaTsinal  band, 
rather  narrow,  but  wider  than  in  A.  depicta,  and  only  slightly  notched  inte- 
riorly. The  discal  spot  is  large,  and  a  narrow  black  fascia*  bent  outwardly 
near  the  middle,  extending  across  the  wing. 

Beneath,  primaries,  bright  orange,  shading  into  yellow  on  internal  maigin, 
a  narrow  transTerse  fascia,  perfectly  straight,  and  a  large  oblong  discal  spot, 
black.  The  margin  broadly  blackish,  wiUi  yellow  scales,  widest  at  apex,  and 
extending  along  oosta,  almost  to  the  extremity  of  the  transTerse  line.  See- 
ondaries,  orange,  with  median  transverse  fascia,  toothed  near  anal  angle,  and 
an  oblong  discal  spot  behind  it,  black.  Between  this  and  the  marginal  band 
are  a  few  spots,  suggesting  the  idea  of  a  sobmarginal  fascia.  Margin,  black- 
ish, flecked  with  orange  scales. 

Expanse  of  wings,  ^  0.60.     $  0.75. 

San  Mateo  Go.,  Gal.    (Coll.  Hy.  Edwards,  No.  2587.) 

ArmaphUa  germana,  n.  sp.  ( ?)    Hy.  Edwards. 

Probably  only  a  yariety  of  the  preceding.  The  primaries  are  exactly  like 
those  of  amicxdaf  except  that  all  the  lines  and  marks  are  more  distinct,  and 
the  gray  shade  beyond  the  t.  p.  lighter  in  color  and  more  strongly  marked. 
The  secondaries  are  bright  orange,  but  have  no  median  fascia,  and  the  base  is 
wholly  black,  while  the  marginal  band  is  much  wider  than  in  the  last  species, 
and  less  deeply  toothed  interiorly.  Beneath,  there  is  little  difference,  except 
that  the  spots  and  lines  are  rather  less  strongly  marked. 

Expanse  of  wings,  0.75  inch. 

Napa  Co.,  Cal.    (1  ^.    OoU.  Hy.  Edwards,  No.  4379.) 

AnnaphUa  domina,  n.  sp.    Hy.  Edwards. 

Primaries,  darker  than  in  any  other  known  species,  being  deep  black,  with 
shadings  of  gray.  All  the  lines,  except  the  basal  half,  distinctly  mariced. 
T.  a.  almost  straight,  or  with  only  a  very  small  dentation  in  the  middle. 
Orbic.  and  reniform,  distinct,  yelyety  black,  the  latter  almost  oblong.  Across 
the  median  shade  is  a  small  patch  of  white  scales,  and  a  larger  one  outward 
of  the  t.  p.,  which  is  arched  on  costa,  dentate  inwardly  near  the  middle,  and 
then  continued  straight  to  internal  margin.  Sub-term,  almost  wanting,  the 
posterior  margin  of  wings  being  dull  slate-black,  with  no  distinct  markings. 
Fringes,  also  slate-black. 

Secondaries,  rich  dark  orange,  with  moderately  wide  border,  only  slightly 
notched  internally,  and  extending  all  round  the  wing  to  the  base,  with  an  ob- 
long discal  spot,  black.    Fringe,  black. 

Beneath,  the  primaries  are  marked  with  the  same  system  of  ooloration  as 
those  of  A,  danistica,  but  the  orange  is  very  much  darker  and  richer  in  shade. 
The  discal  spots  are  three  in  number,  each  circled  with  orange.  Beyond  them 
is  a  transverse  arcuate  line  joining  another,  extending  along  internal  mazgin 
to  base  of  wing.  Margin,  dusky  black,  flpices  broadly  so.  Secondaries, 
orange,  with  some  scattered  black  scales  along  costa,  and  a  black  margina] 
band  of  moderate  width  extending  to  the  base,  speckled  with  white  scales. 
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DiBcal  spots  small,  almost  linear.    Tand  and  under  side  of  abdomen  with 
greenish  and  golden  scales. 

Expanse  of  wings,  0.75  inch. 

San  Mateo  Co.,  Gal.    (^.    Coll.  Hy.  Edwards,  No.  5720.) 

AamaphUa  superba,  n.  sp.    Hy.  Edwards. 

Head,  thorax,  and  abdomen,  brownish  black,  sprinkled  with  gray  scales. 

Primaries,  also  blackish,  with  gray  scales.  The  whole  of  the  lines  rather 
indistinct.  Median  shade,  dark,  with  whitish  scales.  Orbic,  obsolete.  Re- 
niform,  blockish,  surrounded  by  white  ring.  T.  p.,  whitish,  bent  outwardly 
near  the  middle.  Beyond  this  are  some  white  scales,  forming  an  imperfect 
fascia.  Sub-term.,  black,  not  reaching  internal  angle,  and  between  it  and  the 
margin  are  a  few  more  white  scales. 

Secondaries,  bright  crimson  red,  margin  of  medium  width,  black,  quite 
regular,  and  not  toothed  in  any  portion. 

Beneath,  both  wings  orange-red,  shading  into  yellow,  and  surrounded  by 
rather  broad  black  margin.  Primaries,  with  discal  spot,  and  faint  submedian 
fascia,  black.  Secondaries,  with  discal  spot,  and  faint  transverse  line  near 
the  base,  also  black.    Fringes,  aboTC  and  below,  grayish. 

Expanse  of  wings,  (^  0.55.    ^  0.70  inch. 

Marin.and  Napa  Counties,  Cal.    (Coll.  Hy.  Edwards,  No.  4381.) 

A  very  beautiful  species,  not  to  be  confounded  with  any  other,  the  bright 
crimson  of  the  lower  wings  (as  rich  as  in  those  of  Caiocala  cara)  and  the 
regular  black  margin  serving  to  distinguish  it. 

user  OF  sFEoxss  T>taaajBMD  in  thib  papkb. 

Anarta  Keiloggiit  n.  sp , Sierra  Nevada,  Cal. 

''      crocea,  n.  sp Dalles,  Oregon. 

Mdideptna  venusia,  n.  sp Klamath  Lake,  Oregon. 

"         vacdnioB,  n.  sp Sierra  Nevada,  Cal. 

"         /oaciota,  n.  sp Placer  County,  Cal. 

*'         oregonioa,  n.  sp Oregon— Colorado. 

Hdiothia  Crotchii,  n.  sp San  Diego. 

Axenus  ochraceus,  n.  sp San  Diego. 

*'      amplus,  n.  sp Dalles,  Oregon. 

AnnaphUa  nivalis,  n.  sp Sierra  Nevada,  Cal. 

"         lUhosina,  n.  sp Sierra  Nevada,  Cal. 

"         amieula,  n.  sp San  Mateo  County,  Cal. 

"         germana,  n.  sp.  (?) Napa  County,  Cal. 

"         damina,  n.  sp San  Mateo  County,  Cal. 

'*         superboy  n.  sp Napa  and  Marin  Counties,  Cal. 
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Dr.  Kellogg  desoribed  a  new  plant,  as  follows: 
liilimn  Maritiiniiin. 

BT  DB.  A.  KKLLOOa, 

LUium  mariUmum.    Kellogg. 

LeaTes  alternate  or  rai*ely  yerticillate,  chiefly  clustered  near  the  base,  nv- 
rowly  oblong-oblanceolato,  Bubobtnse,  narrowing  into  a  short  petiole,  S-nerred 
(intermediate  or  secondary  nerves  obscure),  margins  scarcely  a  little  scabra- 
lose,  quite  glabrous  throughout,  upper  oauline  suocessiyely  diminishing  to 
minute  linear-lanceolate  sessile  leaves,  barely  %  of  an  inch.  Pednndes 
elongated,  terminal.  Flowers  few  (1-3),  somewhat  nodding,  short,  or  eqni- 
laterally  obconic-campanulate;  segments  lanceolate,  slightly  revolate  above 
the  middle;  genitals  included,  about  equal;  style  short,  straight. 

Deep  reddish  orange-brown,  inside  dark  purple  spotted. 

A  small  maritime  lily  found  in  the  black,  peaty,  low  meadows  exposed  to 
the  bleak,  foggy  climate  of  the  coast  of  California,  in  the  vicinity  of  Sftn 
Francisco.  A  lily  not  liable  to  be  mistaken  for  L.  parvum,  E.,  or  any  de- 
pauperate form  of  X.  pardalinum,  E.,  as  both  of  these  ha^e  rhizomatic  scaly 
bulbs,  creeping,  as  it  were,  or  spreading  laterally  into  zigzag  mats  or  maaees, 
if  the  soil  be  rich  or  moisture  favorable.  Like  the  Oregon  lily,  this  has 
isolated  bulbs— both  too  hastily  considered  as  varieties  of  X.  canadense,  like 
many  others.  This  elastic  species,  for  a  lily  hobby,  is  almost  equal  to  any 
emergency;  in  the  realm  of  speculative  philosophy,  this  may  have  been  truly 
the  progenitor.  From  L.  canadense,  its  nearest  Idn,  it  differs  essentially  in 
the  genitals  being  included;  a  point  not  only  of  specific  but  generic  import- 
ance. Flowers  small,  scarcely  more  than  an  inch  in  expansion,  and  of  simi- 
lar depth — giving  it  a  truly  equilateral  obconic  cavity,  much  more  shortened 
and  shallow-shaped.  Style  even  shorter  than  the  stamens.  The  perianth 
never  pendent  when  in  flower,  but  half  erect,  and  looking  outwards.  Stem 
in  general  the  smallest  known — 12  to  18  inches  high,  etc.  I  do  not  insist 
upon  the  absolute  or  relative  form  of  the  leaf  being  always  narrower,  althon^ 
for  the  most  part  this  is  so;  and  very  seldom  do  we  see  more  than  a  single 
whorl,  although  cultivated  remote  from  the  coast,  in  light  sandy  soils;  the 
leaves  then  may  become  broader,  somewhat  oblanceolate,  acute,  and  seoile, 
but  never  pubescent  along  the  veins.  Salt  margins  of  our  sea-coast  do  oe^ 
tainly  modify  the  forms  of  plants;  yet,  with  all  due  allowance,  tiie  entire 
physiognomy  is  not  so  changed  as  we  witness  here. 

In  general,  the  bulb  is  pure  white,  strictly  conic,  scales  closely  pressed, 
1  to  lyi  inches  in  diameter;  leaves  1  to  5  inches  long,  )^  to  ^  inch  wid^ 
rarely  verticillate.  Flowers  May  to  August.  Capsules  long,  narrow,  not 
winged.  The  late  lamented  H.  G.  Bloomer,  Botanical  Curator,  has  long  ago 
recorded  his  protest  against  this  being  considered  a  variety  of  L.  canadenst. 

Dr.  Gibbons  made  some  verbal  remarks  on  clouds. 
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Dr.  C.  F.  Winslow,  a  former  member  of  the  Academy,  being 
present  communicated  for  record  the  following  statement  in  order 
that  investigations  might  be  made  upon  the  subject  when  oppor- 
tunity might  occur  hereafter. 

In  1853,  in  passing  a  barber's  shop  on  Kearny  Street,  he  saw 
a  fragment  of  a  large  bone,  appearing  to  be  a  portion  of  a  tibia 
of  some  gigantic  quadruped  or  reptile.  He  purchased  it  and 
still  has  it  in  possession,  stored  at  Boston  with  his  collections. 
He  sent  it  to  Professor  Leidy  several  years  after  obtaining  it, 
and  the  Professor  pronounced  it  to  belong  to  a  gigantic  sloth  of 
an  extinct  and  undetermined  form.  He  sent  it  also  to  Professor 
Baird  of  the  Smithsonian  Institute,' that  a  cast  of  it  in  plaster 
might  be  taken  for  preservation  in  case  of  loss  of  the  original. 
This  fragment  was  in  an  excellent  state  of  preservation.  The 
histoiy  of  its  discovery  and  location  is  this: 

When  workmen  were  engaged  in  digging  a  well,  about  the  year 
1852,  where  Dr.  Frederick  ZeUe's  Baths  are  now  located,  (that  is, 
in  the  rear  of  524-528  Pacific  Street,  San  Francisco,)  at  the  depth 
of  about  23  feet  they  struck  a  hard  whitish  object,  which  on 
being  thrown  out  was  discovered  to  be  the  leg  bone  of  some  large 
animal.  It  was  broken  into  several  pieces,  and  the  barber  se- 
cured this  fragment  which  he  preserved,  and  for  which  he  wanted 
a  big  price.  The  Doctor  succeeded  in  getting  it  for  three  dol- 
lars. He  then  found  one  of  the  men  who  had  been  employed  to 
dig  the  wen,  and  was  informed  by  him  that  the  excavation  went 
through  one  of  the  limbs  of  the  skeleton,  and  that  the  whole  of 
the  rest  of  it  was  still  embedded  in  the  yellow  silt  through  which 
they  dug  till  they  came  to  water.  The  workman  judged  the 
depth  at  which  the  skeleton  laid  to  be  about  23  feet  below  the 
surface. 

When  Dr.  Zeile's  brick  building  was  put  up.  Doctor  Winslow 
observed  that  the  rear  wall  just  embraced  the  well  within  its 
area;  and  he  has  always  considered  it  possible  to  reach  the  skel- 
eton without  injury  to  the  edifice,  by  careful  excavation. 

This  gigantic  fossil  is  probably  entirely  new  to  Science,  and 
would  be  of  great  value  to  the  collections  of  the  Academy. 

The  Doctor  hoped  efforts  might  be  made  to  explore  this  spot 
and  obtain  the  bones.  If  the  rest  of  the  skeleton  was  as  well 
preserved  as  the  fragment  he  has,  it  could  be  easily  and  safely 
put  together,  and  would  be  a  priceless  acquisition  to  the  mu- 
seum. 
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Bequlab  Mbetino,  June  22,  1875. 
Vice-President  Gibbons  in  the  Chair. 


Twenty-four  members  present. 

Donations  to  the  Museum:   Hon.  F.  Berton,  Swiss  Consol, 
presented  a  bronze  medal  cast  in  honor  of  Agassiz. 

Dr.  Wm.  Gibbons,  of  Alameda,  read  a  description  of  a  new 
species  of  trout  from  Mendocino  County,  as  follows: 

Description  of  a  Kew  Species  of  Trout  from  Mendodoo 

County. 

[Typical  ipedmen  in  the  GoUection  of  California  Academy  of  Natural  Sdences.] 
BT  W.  P.   aiBBOMB,   AliAMBDA. 

Sdbno  mendocineTisia,    Gibbons. 

Body  stout;  ontline  from  the  nape  of  the  neck  to  the  snout,  somewhat 
incnrved;  dorsal  oatline,  but  slightly  arched;  tail,  tnincated;  head,  xnedima 
size;  from  the  anterior  margin  of  the  dorsal  to  the  snout,  nine-tenths  of  m 
inch  less  than  from  the  same  point  to  the  insertion  of  the  tail.  Teeth  numer- 
ous, moderately  stout,  incurved,  fifteen  to  twenty  on  each  maxiUaiy;  nia^ 
stout  incurved  teeth  on  each  pre-mazillary;  two  double  teeth  on  the  knobol 
the  vomer,  four  on  the  shaft;  palatal  teeth  recurved,  thirteen  on  each  side; 
five  teeth  on  each  edge  of  the  tongue;  about  thirteen  on  each  side  of  the 
lower  maxillary.  The  end  of  the  lower  jaw  projecting  about  half  aa  inch 
beyond  the  obtusely  rounded  snout,  which  receiyes  in  a  notch  its  knobbed 
extremity.  Center  of  the  eye  on  a  line  drawn  from  the  extremity  of  the 
snout  to  the  end  of  the  lateral  line. 

Br.  12-13.  D.  12,  P.  13,  V.  10,  A.  13,  C.  «. 

Yertical  line  from  the  posterior  extremity  of  the  upper  maxillary,  foor- 
tenths  of  an  inch  behind  the  posterior  edge  of  the  iris. 

Adipose  and  anal  opposite;  ventral  terminates  under  the  middle  of  the 
dorsal.    No  spots  on  A.,  Y.,  or  P.    Dorsal  and  adipose  with  oval  dark  spots. 

From  tip  of  snout  to  nape  of  neck,  4  inches. 

Number  of  times  contained  in  total  length,  6.75. 

From  tip  of  snout  to  farthest  point  on  free  margin  of  operculam,  6  inches. 

Number  of  times  contained  in  total  length,  4.5. 

Total  length,  27  inches. 
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From  tip  of  snoat— To  anterior  edge  of  iris,  2  inohes. 
"  '*  To  posterior  edge  of  iris,  2.76  inohes. 

"  ''  To  extremity  of  superior  maxillary,  2.63  inches. 

**  '*  To  anterior  base  of  dorsal,  10.75  inches. 

'*  **  To  posterior  base  of  dorsal,  14  inches. 

'*  **  To  anterior  base  of  adipose,  19.75  inches. 

*'  '*  To  base  of  tail  along  lateral  line,  24.50  inches. 

To  base  of  tail,  superior,  22.25  inches. 
**  To  base  of  tail,  inferior,  22.75  inches. 

*'  "  To  anterior  base  of  anal,  17.50  inches. 

"  **  To  anterior  base  of  ventral,  12.50  inches. 

Greatest  depth  of  body.  6.5  inohes. 

Color  above  lateral  line  when  first  taken  from  the  water,  oupreoos  iridescent, 
gradually  blending  to  silver-white  along  the  belly;  the  colors  soon  fade  to 

gray. 

The  typical  specimen  from  which  this  description  is  taken  is  a  male  of 
7.5  lbs.  weight.  The  average  weight  of  the  fish  is  about  12  lbs.  The  largest 
that  has  ever  been  caught  weighed  28.5  lbs. ;  the  smallest  that  come  to  spawn, 
4  lbs.  The  color  of  the  male  is  darker  than  that  of  the  female.  The  male 
has  very  few  spots,  while  the  female  is  covered  with  them,  except  the  belly: 
the  spots  along  the  sides  are  larger  than  the  others.  When  first  caught,  the 
females  are  of  a  bright  silver  color;  hence,  some  call  them  "silver  sadmon." 
The  flesh  of  some  is  nearly  white;  of  others,  yellow  or  salmon-color.  The 
males  are  deeper  from  back  to  belly,  and  thinner,  than  the  females. 

The  spawning  season  commences  usually  the  latter  part  of  March,  and  lasts 
about  a  month.  The  hookbill  goes  from  the  first  to  the  last  of  Jflbuary;  the 
Sacramento  salmon,  from  the  middle  of  January  to  the  middle  of  Febitiary. 
Both  invariably  depart  before  this  fish  commences  to  spawn.  They  come  up 
in  pairs,  and  select  different  kinds  of  locations  from  the  hookbill  and  the 
Sacramento  salmon.  They  will  take  a  fine  ripple  caused  by  a  large  rock  or 
by  tightly  packed  gravel,  about  which  there  is  always  some  dead  water.  After 
brushing  away  the  sediment,  if  any  has  aocumulated,  they  lay  their  eggs, 
well  distributed,  seldom  more  than  two  or  three  clusters  touching.  They 
never  cover  their  eggs  with  sand,  as  some  fish  do;  nor  do  they  dig  holes,  as 
the  hookbill ;-  nor  select  holes  among  large  rocks,  as  the  large  salmon  ooca- 
Bionally  does.  The  period  of  incubation  is  not  known.  When  hatched,  the 
littie  fish  must  work  down  stream,  as  none  are  found  in  the  rivers  save  those 
which  are  between  half  a  pound  and  three  pounds  in  weight.  Like  salmon, 
they  must  go  to  the  sea  and  mature;  though  this  voyage  is  not  absolutely 
necessary,  as  some  remain  during  the  entire  year,  when  the  streams,  drying 
up,  prevent  them  from  passing  down;  but,  generally,  they  seem  to  depart 
before  the  water  falls  so  low.  Those  caught  in  the  fall,  which  have  remained 
during  the  summer,  are  generally  in  as  good  condition  as  those  which  appear 
in  the  spring.  They  eat  small  fish  and  frogs,  when  in  the  spawning-beds.  It 
Heems  to  wake  no  difference  how  large  the  fish  may  be,  as  to  their  stopping 
in  fresh  water.  They  are  very  sagacious  about  the  time  and  place  of  deposit- 
ing their  spawn,  when  there  are  no  large  fish  to  prey  upon  them;  nor  do  they 
lay  them  in  snoh  localities  as  the  water  may  subside  and  leave  them  exposed. 
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Still  they  have  numerous  enemies,  among  which  is  a  small  troat  which  xe- 
toms  to  the  main  streams  in  April,  having  either  gone  to  smaller  axid  cleaiei 
streams  in  winter,  or  hidden  themselyes;  for  I  have  never  been  able  to  find 
them  in  the  main  creeks  daring  the  winter.  There  is  also  a  species  of  diver, 
mostly  white,  and  larger  than  a  wood-dnok,  which  lives  almost  exdizsiTelj  on 
the  eggs  during  the  season.  This  fish  comes  np  all  the  streams  tliat  empty 
into  the  coast  near  this  place. 

I  am  indebted  to  Mr.  Joseph  H.  Clarke,  a  corresponding  member  of  the 
Academy,  for  the  foregoing  intelligent  description  of  the  character  and  habits 
of  this  trout.  It  has  been  a  subject  of  careful  observation  with  him  for  the 
past  two  or  three  years.  The  Academy  is  under  furthur  obligations  to  him 
for  sending  several  specimens,  which  have  formed  the  basis  of  the  description 
of  this  species.  It  would  afford  me  pleasure  to  reoognlEe  Mr.  Clarke's  con- 
tribution to  science  by  giving  his  name  to  tins  fish;  but  there  is  already  a 
8.  Glarkii,  described  by  Richardson. 

Dr.  Kellogg  described  a  new  species  of  Lily,  as  follows: 
liilium  liUcidiiiii. 

BT  DB.   A.   EEIJiOOO. 

LUium  2uci(2um— Kellogg.— Leaves  whorled,  scattered  below  and  above, 
lanceolatCi  or  ovate  lanceolate,  very  short  petioled,  or  subsessile,  pseudo- 
triplinerved  or  somewhat  3-nerved,  smooth  throughout,  short  pednnded. 
Flowers  few  (or  1 — 6),  nodding,  sepals  sessile,  lance-acute,  strongly  tuibi- 
nate-revolute,  thickened  at  the  base,  genitals  ezserted,  about  equal;  style 
straight,  thick,  light  translucent  yellow-orange,  the  dark  purple  spots  on  the 
inside  visible  from  without.    June  to  August. 

Bulb  spheriod,  or  slightly  depressed  oblate-spheroid;  scales  thiokened 
lanceolate,  acute,  strongly  incurved  and  very  closely  appressed;  whitish,  witii 
yellowish-greenish  tinge,  IJ^ — ^2  inches  in  diameter;  isolated;  perennial; 
stem  more  central,  2  to  3  feet  high,  quite  glabrous  throughout;  shortish  thick 
peduncles  from  axils  of  bractoid  leaves;  lower  and  larger  leaves  1 — 1^  inches 
wide,  about  3 — i  inches  long,  diminishing  above;  flowers  1^  inches  expan- 
sion, 1  inch  deep;  style,  ^ — ji  inch  long. 

A  lily  from  Oregon  and  Washington  Territory,  long  known,  but  also  consid- 
ered by  authorities  as  another  variety  of  L.  Canaderise.  Without  recapitulating 
the  isolated  and  peculiar  perennial  bulb,  position  of  stem,  form  and  color  of 
flower,  surface,  equal  genitals,  etc.,  we  take  these  to  be  constant  characters. 
Indeed,  the  very  revolute  sessile  sepals  remind  us  more  of  X.  Sup&rbum  than 
Canadense,  while  the  smaller,  closer  flowers  and  thickened  base  are  peculiar. 
These  points  were  distinctly  discussed  and  shown  to  the  Academy  about 
fifteen  years  ago,  when  this  same  painting,  accompanied  by  specimens,  was 
on  exhibition;  and  our  opinion  then  given  as  to  its  being  a  distinct  species. 
Having  no  bulb  in  hand  at  the  time  to  verify  statements  or  complete  the 
manuscript,  it  was  held  in  abeyance,  we  believe,  although  the  description  was 
then  written. 
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Judge  Hastings  read  three  papers  on  the  following  subjects: 
'*  On  the  Genuineness  of  Archseological  specimens,  including 
Ancient  Coins;"  ''A  Plan  for  the  Construction  of  Levees  for  re- 
claiming land;"  **  San  Francisco  as  a  point  for  an  Astronomical 
Observatory." 

Amos  Bowman  read  a  paper  on  '*  The  Geological  Formation 
of  California." 


Beoulab  Meetino,  Jult  6th,  1876. 

President  and  Vice-Presidents  being  absent,  B.  E.  C.  Stearns 
was  called  to  the  Chair. 

*  Owing  to  a  misapprehension  on  account  of  the  night  of  meet- 
ing, only  six  members  were  present,  and  the  meeting  adjourned 
without  transacting  any  business. 


Beoulab  Meetino,  July  19th,  1875. 

Vice-President  Gibbons  in  the  Chair. 

Twenty-three  members  present. 

Donations  to  the  Museum:  Duplicate  fossils, ''  Types  of  Dana's 
exploring  expedition  to  Australia  and  Japan."  From  Henry 
Edwards,  specimens  of  chcBtUes  creniia,  spirifer  glaber  and  Flaiy- 
chisma  occulis  from  Australia;  also  specimens  from  the  miocene, 
Oregon,  cleobis  grandis,  (N.  S.  Wales,)  Pleurolomaria  Morrisiana, 
(N.  Z.),  lignite  from  Astoria,  Oregon;  Crustacean  from  the  Bay 
of  San  Francisco.  From  W.  Sublette,  Chimcera  Calliniensis. 
From  W.  A.  Woodward,  galena  ore  from  Searsville,  San  Mateo 
County.     Quicksilver  ore  with  garnets,  Sonoma  County,  from 
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B.  B.  Craig.  Samples  of  AnnaHdas  found  floating  in  the  Pacific 
by  the  donor,  Dr.  O.  M.  Wozencri^.  Five  birds  from  F.  Qruber. 
Ibntindlis  antipyriJtica  from  Ireland,  from  Dr.  B.  K.  Nnttall. 
Specimens  of  ore  from  B.  B.  Craig;  also  ores  from  O.  P.  Oal- 
laway. 

The  following  paper  by  Heniy  Edwards  was  read  by  the   Sec- 
retary: 

Pacific  Coa>st  Lepidoptera.— Ko.   13.     On  the  Earlier 
Stages  of  Vanessa  Califomica. 

BT    HBNBT    KDWASD8. 

In  a  very  interesting  and  valuable  article  by  Dr.  H.  Behr,  on  the  "  Vaiie»- 
sidn  of  California,"  pablished  in  the  third  Tolume  of  this  Society's  Pro- 
ceedlDgs,  reference  is  made  to  the  large  swarms  of  Vanessa  Calif omiGa  ob- 
served  some  years  ago  in  the  neighborhood  of  San  Francisco,  and  the  simol- 
taneoos  occurrence  in  various  parts  of  the  State  of  this  insect,  which,  in  ordi- 
nary years,  cannot  be  otherwise  regarded  than  as  one  of  our  rarer  speciee.  By 
a  fortunate  circumstance,  I  am  enabled  to  add  a  few  facts  to  the  naioral  his- 
tory of  this  butterfly,  and  at  the  same  time  to  present  a  description  of  its  ear- 
lier stages,  which  have  been  hitherto  unrecorded.  In  an  excursion  np  the 
canon  at  the  head  of  Richardson's  Bay,  at  the  base  of  Monnt  Tamaipaisy  on  .^ 

the  9th  of  May  last,  I  observed,  soon  after  leaving  the  open  fields  and  passing  J 

into  the  more  secluded  portion  of  the  gulch,  myriads  of  oaterpiUars  on  every 
side,  swarming  on  the  ground  and  on  every  blade  of  grass.    A  further  and 
closer  search  disclosed  the  fact  that  the  bushes  of  Ceanoihus  thyrsiflarus,  which 
here  attain  a  large  size,  sometimes  reaching  as  great  a  height  as  twelve  or 
fifteen  feet,  were  utterly  stripped  of  their  leaves,  looking  as  if  some  pestilence 
had  passed  over  them,  and  destroyed  every  vestige  of  their  flowers  and  foli- 
age.   It  was  not  difficult  to  divine  that  this  denudation  was  owing  to  the  mnl- 
titudes  of  caterpillars  which  had  made  their  home  upon  the  plants,  on  which 
they  were  to  be  found  in  nearly  all  the  stages  from  about  the  third  moult  to 
full  grown  larvffi.    It  is  not  too  much  to  say  that  they  could  be  counted  in 
millions,  for,  in  following  the  creek,  which  runs  through  the  canon,  for  up- 
wards of  a  mile,  I  found  the  ceanoihus  growing  abundantly,  and  the  same  di^ 
cumstanoe  of  the  immense  numbers  of  the  insect,  and  consequent  destruction 
of  the  foliage  of  the  plant,  everywhere  displayed  themselves.    The  eggs  of 
the  parent  insect  appear  to  have  been  deposited  in  clusters,  as  I  noticed  upon 
the  extremities  of  many  of  the  branches  small  webs  in  which  the  cast  skins  o( 
the  young  larvaB  were  very  abundant,  thus  suggesting  the  idea  that  in  their 
earlier  stages  the  caterpillars  are  gregarious,  not  separating  from  their  com- 
mon home  until  about  the  period  of  the  third  moult.    I  found  several  of  these 
skins  sufficiently  perfect  to  enable  me  to  ofier  a  fair  comparison  of  the  young 
larvas  with  their  appearance  in  the  more  advanced  stage  in  which  they  came 
immediately  under  my  observation.    I  sought  carefully  for  any  Ichnewmnidte 


I 


Digitized  by  VjOOQ IC 


ACADEMY    OF    SCIENCES.  147 

or  other  parasitic  insects  which  might  be  present,  imagining  that  so  large  an  as- 
semblage of  larysa  would  prove  for  them  a  certain  attraction,  but  I  did  not  sac- 
oeed  in  taking  a  single  specimen,  nor  as  yet  haye  any  appeared  amoDg  the  cater- 
pillars which  I  brought  home  with  me.  I  have,  however,  observed  in  my 
breeding  boxes  f onr  examples  of  a  rather  large  dipterous  parasite,  probably  of 
the  genus  Tachina.  As,  however,  I  carried  away  with  me  nearly  ninety  cater- 
pillars, all  of  which  passed  successfully  into  the  chrysalis  state,  this  is  but  a 
-very  small  proportion  to  be  afiected  with  parasitio  enemies.  Is  it  possible 
that  this  comparative  immunity  is  owing  to  the  sharp  and  formidable  looking 
spines  with  which  the  caterpillars  are  furnished?  Certain  it  is  that  the  Van- 
esscB  generally  are  more  exempt  from  the  attacks  of  Ichneumons  than  most 
other  butterflies. 

During  the  last  summer,  the  young  lupines  in  the  Grolden  Gate  Park  were 
attacked  by  myriads  of  caterpillars,  which  at  one  time  threatened  their  destruc- 
tion, but  the  preservation  of  the  small  birds  in  and  about  the  park  kept  down 
the  swarm,  and  a  succession  of  very  cold  winds,  during  the  middle  period  of 
their  growth,  killed  them  o£f  in  thousands.  I  raised  from  the  caterpillars,  of 
which  I  took  away  with  me  upwards  of  a  hundred,  no  less  than  eighty-five 
specimens  of  Pyrameis  Cardui  and  Pyrameis  Hunteraf  and  not  a  single  one 
among  them  was  observed  by  me  to  be  attacked  by  parasites.  This,  in  con- 
junction with  the  facts  noted  above,  with  reference  to  Vanessa  Calif omicay 
would  seem  to  indicate  that  these  insects  enjoy  a  freedom  from  the  assaults  of 
their  tiny  foes,  which  is  not  granted  to  other  memberA  of  their  tribe.  It  may 
partially  account  for  the  vast  swarms  of  the  various  species  which  periodically 
make  their  appearance  in  different  parts  of  the  world.  Bat  this  is  one  of  those 
singular  occurrences  connected  with  insect  life,  which  are  so  difficult  to  ex- 
plain satisfactorily.  The  canon  in  which  Vanessa  Calif omica  was  found  has 
been  visited  by  J.  Behrens  and  myself  at  least  twice  every  season  for  the  last 
six  years,  and  though  I  have  invariably  sought  most  diligently  for  caterpillars, 
until  now  that  of  the  present  spedes  has  been  utterly  unknown  to  me. 

It  may  with  almost  certainty  be  predicted  that  the  coming  fall  will  witness 
the  same  large  swarms  of  this  butterfly  as  those  observed  by  Dr.  Behr  in  1856 
and  1866,  which  dates  will  serve  to  indicate  that  the  insect  appears  in  such 
numbers  about  once  in  nine  or  ten  years.  The  caterpillars  collected  by  me  fed 
voraciously,  and  changed  into  the  chrysalis  state  from  the  eleventh  to  the 
twenty-fourth  of  the  month,  the  transformation  of  all  I  had  secured  being 
complete  by  the  latter  date.  In  this  condition,  they  were  extremely  restless, 
constantly  keeping  up  a  jerking  motion,  and  knocking  themselves  against  the 
lid  and  sides  of  the  boxes  in  which  they  were  placed,  with  such  force  as  to  be 
heard  all  over  the  house.  On  the  23d  of  May,  my  friend  Samuel  Williams,  of 
the  Evening  Bulletin,  was  enjoying  a  picnic  in  the  canon  mentioned  above, 
when  the  attention  of  his  party  was  drawn  to  a  very  singular  noise  in  the 
bushes  over  their  heads,  the  cause  of  which  it  was  for  a  time  difficult  to  dis- 
cover. At  last  it  was  found  to  proceed  from  myriads  of  chrysalides,  attached 
to  the  leafless  stems  of  the  ceanothus,  which,  by  a  constant  motion  of  their 
bodies,  gave  a  trembling  to  the  branches  of  the  shrub,  and  produced  the  sin- 
gular and  half  weird  noise  referred  to.  The  perfect  insects  began  to  appear 
on  the  25th  of  May,  and  did  not  all  emerge  until  the  6th  of  June,  the  average 


Digitized  by  VjOOQ IC 


148  PROCEEDINGS   OF  THE  CALIFORNIA 

time  in  the  chrysalis  state  being  abont  fourteen  days.  The  yonn^^  caterpillus 
are  wholly  jet  blaok,  with  the  spines  shorter  than  they  are  towards  matnzitj, 
and  without  any  traoe  of  the  steel-blue,  shining  tubercles,  which  are  so  strong 
a  characteristic  of  their  more  advanced  stages. 

After  the  third  moult  the  following  is  the  appearance  of  the  cateipiBar: 
Head,  moderate,  jet  black,  shiny,  with  two  short  branched  spines  on  th« 
crown,  and  a  series  of  smaller  ones  on  the  sides  in  front.  In  the  center  of 
the  head  is  a  groove.  Body,  deep  velvety  black,  each  segment  behind  th^ 
head  with  five  branched  spines,  at  the  base  of  which  are  bright,  steel-blae 
tubercles.  In  the -sunlight,  these  tubercles,  from  their  highly  polished  sur- 
face, glisten  almost  like  jewels.  Between  the  spines,  and  particnlarly  about 
the  dorsal  region,  are  a  number  of  small  white  circular  dots,  from  each  of 
which  springs  a  short  whitish  hair;  and  a  rich  black  velvety  line,  ahaiplj 
defined,  extends  from  the  base  of  the  head  to  the  anal  segment.  The  lAtlez 
is  furnished  with  only  two  branched  spines.  Prologs,  black;  abdominal  legs, 
dirty  yellow.    Length,  1.00  inch. 

McUure  larva.  There  is  no  change  except  in  size  until  the  final  moult,  when 
the  middle  spine  of  each  segment  becomes  bright  yellow  at  the  base,  and  the 
white  spots  at  the  base  of  the  hairs  larger  and  more  numerous,  giving  the 
appearance  of  a  yellow  dorsal  line.    Length,  1.65  inch. 

Chrysalis,  General  color,  ashy  gray,  with  bluish  efflorescence;  abdomen, 
fawn-color;  head,  with  two  rather  sharp,  well  developed,  blackish  processes; 
thorax,  mottled  with  brownish,  with  two  angular  spines  near  the  junction  of 
the  wings;  mesonotal  process,  rather  large,  brown,  with  sharply  hooked  spine 
directed  backwards.  On  the  sides  of  the  thorax  are  four  black  points,  the 
basal  ones  surrounded  by  a  cream-white  patch,  which  extends  to  the  fint 
abdominal  segment.  Wing  covers,  ashy,  brown  along  the  margins;  ImuuI 
abdominal  segment,  with  two  small,  black  spines,  behind  which  are  luge 
cream-white  patches.  The  remaining  abdominal  segments  have  each  tvo 
black  points  surrounded  with  black  patches,  growing  smaller  and  fainter 
towards  the  anal  extremity.  Spiracles,  black,  almost  linecff,  with  a  series  of 
black  dots  above  and  below.  The  anal  segments  are  much  arched,  directed 
inwardly  toward  the  exterior  of  the  wings.  Length,  0.65  inch.  There  is  no 
trace  of  silver  upon  any  part  of  the  surface  of  the  chrysalis. 

As  Vanessa  Calif  omica  has  been  said  by  some  authors  to  be  identical  with 
the  European  polyMoros^  I  subjoin,  for  comparison,  a  brief  description  of 
the  caterpillar  and  chrysalis  of  the  latter  species.  It  will  at  onoe  be  seen  how 
widely  separate  the  two  are,  in  their  earlier  stages.  Vanessa  poUfchloras,  L.; 
Caterpillar,  bluish  or  brownish,  with  a  lateral  stripe  of  orange.  The  spines 
are  slightly  banded  and  yellowish.  The  larvae  feed  on  the  willow  and  ebn, 
and  on  some  kinds  of  fruit  trees,  especially  the  cherry.  Encydop,  Method. 
PapiUon,  805.     Chrysalis,  fiesh-colored,  with  golden  spots  near  the  neck.—/&- 

Since  writing  the  above,  yesterday  (June  6th),  in  company  with  Mr. 
Behrens,  I  paid  another  visit  to  the  canon  in  which  we  had  previously  found 
the  Vanessa,  Contrary  to  my  expectations,  the  insect  was  far  from  aboD- 
dant,  and  at  least  75  per  cent,  of  those  we  found  were  crippled  in  the  anterior 
wings,  while  dead  specimens,  which  had  never  been  able  to  take  an  extended 
flight,  were  scattered  everywhere  about  our  path.    The  females  also  seemed 
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to  take  refage  at  the  roots  of  the  dried-ap  grass,  abandoning  themselves  to 
death.  Well  developed  specimens  of  both  sexes  flew  rather  rapidly,  alighting 
very  frequently,  and  settling  on  stems  of  trees  and  among  decayed  leaves 
closely  resembling  them  in  the  color  of  the  under  side.  They  also  invariably 
placed  themselves  upon  the  branches  with  the  head  downwaids.  The  insects 
appeared  to  be  confined  to  a  very  small  area,  as  we  did  not  meet  with  any 
specimens  except  in  the  immediate  neighborhood  of  the  spot  in  which  the 
oalerpillars  were  taken.  The  crippled  state  of  most  of  the  imagos  may  be 
owing  to  the  extremely  dry  state  of  the  weather  during  the  past  month,  the 
want  of  moisture  acting  upon  the  wings  of  the  insect  daring  their  last  stage, 
and  preventing  their  proper  development. 

S.  C.  Hastings  read  a  paper  on  **  Phenomenal  Changes  of 
Climate  in  Past  Epochs." 

Dr.  Gibbons  read  an  obitnaiy  notice  of  Marshall  C.  Hastings. 


Bbgulab  MsBTiKa,  AuausT  2,  1876. 
Vice-President  Edwards  in  the  chair. 
Thirty-five  members  present. 

The  following  new  members  were  elected:  Dr.  G.  Eang,  Dr. 
P.  W.  Godon,  A.  W.  Crawford,  Pembroke  Murray,  Wm.  Eim- 
beck,  Jas.  L.  King. 

Donations  to  Museum:  Fossil  bone  from  Tanitos  Creek,  San 
Mateo  County,  California,  W.  S.  Downing.  Fossil  shells  from 
Pescadero,  from  Milo  Hoadley.  Fifteen  species  of  Unionidce 
from  W.  G.  W.  Harford.  Textile  plants  from  various  localities, 
from  Geo.  W.  Dent.  Specimens  of  ores,  from  Joseph  Potts, 
Coll  Dean,  R.  H.  Rogers,  A.  W.  Von  Schmidt  and  Geo.  W. 
Dent.    Woods,  from  A.  W.  Crawford. 

Dr.  Blake  read  the  following  paper: 
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On  Rojscoellte,  or  Yanadium  lOca. 

BT  JAMXB  BI^AXX,   M.  D. 

At  a  meeting  of  the  Aoademy  in  September  of  last  year,  I  'preaentted  a 
specimen  of  a  new  mineral,  nnder  the  name  of  Golomite,  which  I  then  consid- 
ered to  be  a  mica,  containing  a  Urge  percentage  of  ohrominm.   I  had.  at  that 
time,  made  no  detailed  analysis  of  the  substance,  and  had  merely  anired  at 
the  conclosion  that  it  was  a  chrome  mica,  from  some  snperftcial  blow-pipe 
tests,  and  from  its  reaction  with  acids;  knowing,  also,  that  chrominm  is  not 
an  uncommon  ingredient  in  micas.    Subsequent  to  my  last  commnnication 
on  the  subject,  Dr.  Ghent,  of  Philadelphia,  to  whom  a  specimen  of  the  min- 
eral had  been  sent,  discovered  that  it  contained  vanadium,  and  on  his  inf  om- 
ing  me  that  such  was  the  case,  I  sent  him  all  the  specimens  of  the  mineral  1 
possessed,  so  as  to  enable  him  to  make  a  complete  analysiB  of  it. 

I  shall  not  now  enter  into  its  chemical  composition,  merely  remarking  that, 
as  I  before  observed,  it  is  evidently  a  potash  mica,  containing  about  twenty 
per  cent,  of  vanadium,  instead  of  chromium,  as  I  had  before  stated.  I  ex- 
pect Dr.  Ghent  will  shortly  publish  his  analysis  of  the  mineral  in  the  Amerieam 
Journal  of  Sciences. 

The  occurrence  of  a  mineral  containing  so  large  a  percentage  of  vanadium 
is  interesting,  as,  up  to  the  present  time,  vanadium  has  been  found  in  but 
very  few  substances;  it  is,  in  fact,  one  of  the  rarest  of  the  elements,  and 
although  it  has  lately  been  discovered  in  some  volcanic  rocks,  yet  it  is  preeent 
in  such  small  quantities — ^not  more  than  one  part  in  ten  thousand — that  even 
its  detection  is  difficult.* 

The  only  chemist  who  has  successfully  investigated  the  properties  of  van- 
adium, is  Professor  Boscoe,  of  Manchester,  and  I  propose  to  name  the  min- 
eral, Boscoelite,  as  the  most  appropriate  name  I  can  give  it. 

As  I  stated  on  a  former  occasion,  the  mineral  occurs,  associated  with 
quartz,  in  a  vein  in  porphyritio  rock,  at  Granite  Creek,  in  Eldorado  Co.,  in 
the  lower  hills  of  the  Sierra.  It  has  been  extremely  rich  in  gold,  the  mica 
carrying  most  of  the  gold.  The  substance  is  interesting,  under  a  mineral- 
ogical  point  of  view,  as  affording  a  unique  instance  of  so  large  a  proportioiD 
of  a  pentavalent  element  entering  into  the  composition  of  a  mica,  and  offers, 
perhaps,  the  most  curious  iustanoe  of  the  anomalies  that  present  themselves 
in  the  chemical  composition  of  this  class  of  minerals. 


*I  think  It  probable  that  ranadium  may  occur  In  larger  quantities  in  these  rocks  than 
Is  supposed,  as  I  believe  the  methods  employed  for  separating  it  are  imperfect.  I  hare 
mixed  vanadium  'with  basalt,  and  after  treating  it  in  the  manner  indlcatad  for  separrt- 
ing  the  substance,  I  obtained  but  about  65  per  cent,  of  the  quantltj  added.  I  ham 
reason  to  believe  that  it  forms  compounds  with  the  alumina,  Iron,  and  aillea  of  tbe 
rocks  which  have  not  been  at  all  Investigated.  Since  the  above  was  written,  I  And  that 
Dr.  Hall  has  found  vanadium  widely  diffused  in  many  rocks,  generally  associated  vith 
phosphorous,  although  I  have  been  unable  to  detect  the  presence  of  phosphonms  la 
the  mica. 
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Dr.  Blake  related  the  results  of  some  physiological  experi- 
ments he  had  performed,  to  determine  the  molecular  relations 
of  Beryllium.     Neither  the  specific  heat  of  the  metal,  or  the 
Tapor  density  of  its  chloride,  had  been  ascertained,  and  chem- 
ists were  undecided  as  to  whether  it  was  a  trivalent  or  quadri- 
valent element.     Its  physiological  reactions,  when  introduced 
directly  into  the  blood,  so  closely  resemble  those  of  alumina, 
that  there  can  be  no  doubt  but  that  it  belongs  to   the  same 
isomorphous  group,  and  that  it  is  therefore  quadrivalent.   There 
is  also  a  close  relation  between  the  intensity  of  the  physiologi- 
cal action  of  the  compounds  of  these  two  metals  and  their 
atomic  weights.     In  a  series  of   experiments,  conducted  ex- 
pressly to  determine  this  point,  the  quantities  of  BegOs,  under 
the  form  of  sulphate,  required  to  kill  2,270  grammes  of  rabbit, 
when  injected  into  the  veins  in  divided  doses,  were  .059,  .061, 
.050  grm;  and  of  AlsOs,  injected  under  the  same  conditions, 
were  .021,  .023,  .022  grm.     The    smallest  quantity    required 
to  arrest  the  vital  reactions,  when  introduced  in  one  dose,  was 
of  BeaOa,  .038  grm;   of  AhOa,  .016  grm;  showing  a  marked 
increase  in  the  physiological  action  of  these  substances  with  the 
increase  of  their  atomic  weights.    This,  I  believe,  is  the  first 
tim^  that  physiological  reactions  have  been  used  to  throw  light 
on  the  chemical  properties  of  a  substance.     Should,  however, 
the  carbon  compounds  follow  the  same  laws  in  their  physio- 
logical reactions  as  the  inorganic  elements,  living  matter  must 
offer  a  valuable  reagent  in  their  investigation.     The  recent  ex- 
periments of  Messrs.  McEendrie  and  Dewar,  published  in  the 
twenty-third  volume  of  the  Proceedings  of  the  Boyal  Society, 
certainly  indicate  that  such  may  be  the  case,  as  in  experimenting 
with  the  compounds  of  the  Chinaline  and  Pyridine  groups,  it 
was  found  that  the  physiological  action  became  stronger  in  going 
from  the  lower  to  the  higher  members  of  the  series.     They  also 
observed  that,  in  the  Pyridine  group,  where  the  base  became 
doubled  by  condensation,  not  only  was  the  physiological  action 
more  intense,  but  its  character  was  completely  altered,  agreeing 
with  the  salts  of  iron,  with  which  analogous  changes  take  place, 
both  in  the  character  and  intensity  of  their  physiological  action, 
when  the  molecule  is  doubled  in  the  change  from  the  ferrous  to 
the  ferric  salts.     TSee  "Journal  of  Anatomy  and  Physiology,' 
vol.  3,  p.  24.] 
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Dr.  Behr  deBcribed  a  new  weed  from  Lower  Oalif omia. 
A  paper  by  W.  N.  Lockingion  was  read  as  follows: 

List  of  Echinidse  now  In  the  Collection  of  the  Califbrniji 
Academy  of  Katural  Sciences,  May,  1875. 

BT  W.  H.  liOCBlMUTON. 

Snboider  DESMOSTIGHA. 

This  suborder  includes  the  regular  sea-urchins,  that  is,  those  in  which  the 
poriferous  zones  are  continuous  from  mouth  to  apex,  both  of  which  are 
central,  the  apex  with  ocular,  genital,  and  anal  plates. 

Family  OIDABID£. 

Interambnlacral  areas  very  wide,  with  few  coronal  plates,  each  beozing  a 
single  primary  perforate  tubercle,  surrounded  by  a  large  scrobicalar  cirde. 
Actinal  and  abactinal  systems  large.  Ambulaoral  areas  very  narrow,  com- 
posed of  numerous  small  plates,  the  pores  in  single  pairs,  and  the  mediaa 
ambulacral  spaces  set  with  small  flattened  papiUs.  Jaws  not  so  complicated 
as  in  the  Echinidoe  and  DiademoUidce,  Teeth  in  shape  of  a  gauge.  Auricles 
made  up  of  independent  arches,  and  taking  their  origin  from  the  intarambu- 
laoral  spaces.    The  spines  are  large  and  solid. 

OIDABIB. 

1.  C.  Thouarsii.    Valenciennes.    Panama.    0alf  of  OaUfomia. 

Two  large  specimens  from  the  latter  locality,  presented  by  D.  E.  Hunger- 
ford.    This  species  attains  a  diameter  of  about  two  inches. 

2.  C.  mduiana,  Blainville.    Bed  Sea.    Mauritius.    East  Indies.    Sandwidi 

Islands.    Feejee  Islands. 
The  specimens  in  the  museum  are  from  A.  Garrett,  and  were  collected  in 
the  Sandwich  Islands.    This  is  a  very  small  species,  the  largest  specimen  not 
exceeding  three-quarters  of  an  inch  in  diameter. 

FamOy  ABBAOIADiB. 

This  small  family  contains  Echini  without  secondary  and  miliary  tuberdes; 
with  the  pores  in  single  pairs;  jaws  somewhat  resembling  those  of  the  Cidch 
ridcB,  and  the  aurides  disconnected.  The  spines  are  solid,  but  thinner  than 
those  of  the  ddaridcB,  and  the  anal  system  consists  only  of  four  large  plates. 
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ABBAOIA.. 

3.  A.  steUata,  Gray.    Gulf  of  California.    Panama. 

Family  DIADEMATIDiE. 

Test  thin,  ambnlaora  narrow.  Spines  long,  hollow,  yertioiUate  or  trans- 
Tersely  striated;  tubercles  of  ambulacral  and  interambnlaoral  areas  similar. 
Auricles  not  forming  connected  arcs.    Pores  in  arcs  composed  of  three  pairs. 

DIADEICA. 

4.  D.  Mexicanwn,    Acapolco.    Cape  St.  Lacas. 

6.    D.  setosum,  Gray.     Cape  Verde  Islands.     Japan.     Sandwich   Islands. 
Feejee  Islands. 
A  single  specimen  from  the  Bonin  Islands,  presented  by  W.  J.  Fisher. 

EGHINOTHBIX. 

6.  E,  cdUemaris,  A.  Agassiz.    East  India  Islands.     Sodety  Islands.    Phil- 

ippines. 
A  single  fine  specimen,  presented  by  W.  J.  Fisher,  naturalist  of  the  **  Tns- 
carora,"  and  dredged  from  a  depth  of  ten  fathoms,  off  the  Bonin  Islands. 
When  first  brought  in,  there  was  observable  a  singular  swelling  at  the  apex, 
which  led  me  to  suspect  there  might  be  a  parasitic  crustacean  within;  a  sup- 
position which  was  afterwards  verified  by  the  extraction  of  a  fine  specimen 
of  a  new  spedes  of  the  family  Pinnotheridee,  measuring  fully  l^i  in.  across 
the  legs.  The  family  PinnotheridcB  are  all  parasitic,  inhabiting  the  mantle  of 
oysters,  mussels,  HalioUs,  and  other  moUusks,  and  also,  as  in  this  instance, 
the  extremity  of  the  digestive  canal  of  certain  Echini, 

Family  ECHINOMETBADiE. 

This  family  contains  many  genera  and  spedes,  all  of  them  distinguished 
from  the  Echinidoe  proper  by  having  the  pores  arranged  in  arcs  of  more  than 
three  pairs.  In  many  cases,  the  outline  is  a  long  oval,  and  the  axis  is  oblique, 
that  is,  it  does  not  coincide  with  the  center  of  dther  ambulacral  or  inter- 
ambnlaoral areas. 

HITEBOOXHTBOTAB. 

7.  H,  mammUlalus,  Brandt.     Zanzibar.     Bed  Sea.     East  India  Islands. 

Sandwich  Islands.    Feejee  Islands.    Gulf  of  CaUfomia. 

Alexander  Agassiz,  in  his  '*  Bevision  of  the  Echini,"  gives  all  these  locali- 
ties except  the  last;  but  we  have  in  our  collection  unmistakable  specimens  of 
this  fine  species,  brought  to  Prof.  George  Davidson  from  Cape  St.  Lucas. 

The  spines  of  H,  mammUlaius  are  very  large,  and  vary  in  shape  from  that 
of  a  cricket-bat  to  that  of  a  bayonet;  and  the  test  is  very  strong  and  thick. 

Pboc.  Oal.  Aoad.  Bgi.,  Tol.  VI.— U. 
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8.  jET.  trigonarius,  Brandt.     Maaritins.    Java.    Sandwich  TaUndfl,     Feejee 

Islands. 
Unforttinately,  our  only  example  of  this  species  is  a  single  denuded  test, 
whereas  of  the  foregoing  we  have  three  fine  spedinens;  the  amazi^ment  of 
the  tuberoles  in  the  abactinal  part  of  the  ambnlacral  region  is,  however,  suffi- 
cient to  establish  its  specific  identity.  The  spines  are  nsnally  triangiilar  in 
section. 

SOHINOMXTaA. 

9.  E,  Van  Brunti,  A.  Ag.    Fern.    Panama.    Gnlf  of  GaUfomia. 

10.  E,  lucunier,  Blainyille.     Zanzibar.     Bed  Sea.     East  Indies.     Japan. 

Sandwich  and  Feejee  Islands. 
Of  this  species  we  hare  three  specimens,  two  of  them  f^m  Japan,  pre- 
sented by  W.  J.  Fisher. 

11.  E,  obUmgOf  Blainville.     Philippines.     Seychelle  Islands.     Sandwidi 

Islands. 

S^BONOTLOOBNTBOTUB. 

12.  S,  pwrpuraiuSt  A.  Ag. 

This  species  is  abundant  on  this  Coast  between  Puget  Sound  and  San 
Francisco,  but  data  are  wanting  to  determine  its  range  north  and  sonth  of 
those  points.  It  is  eaten  by  the  Italians.  In  color  it  is  dark  violet  when  atiTe, 
bnt  the  dried  tests  have  a  greenish  tint. 

18.    8.  FrandscanuSt  A.  Ag. 

This  species  is  one  of  the  largest  of  the  EchimdsB,  attaining  a  diameter  of 
six  inches  across  the  t^st.  It  is  fonnd  at  various  points  upon  the  Pacific  Coast, 
from  Queen  Charlotte's  Island  to  San  Diego,  and  A.  Agassiz  gives  Formosa 
also  as  one  of  its  localities. 

14.  8,  MMMsanus,  A.  Ag. 

Several  specimens  from  the  Gulf  of  California.  The  spines  in  this  species 
are  nearly  as  long  as  the  diameter  of  the  test;  a  peculiarity  by  which  it  may 
easily  be  distinguished  from  S,  purpuratus. 

15.  8.  Drobachiensis,  A,  Ag.'  North  European  Seas.    North  Pacific.    N.  E. 

Coast  of  North  America. 

This  species  is  common  to  the  more  northern  parts  of  both  continents,  and 
is  found  on  both  shores  of  this  continent.  It  is,  in  fact,  one  of  those  j^^iignmla 
which  appear  to  have  been  driven  in  all  directions  from  the  pole,  by  tiie 
influence  of  increasing  cold. 

Our  specimens,  which  are  very  fine  and  perfect,  were  presented  by  W.  Jones, 
Esq.,  Surgeon  U.  S.  N.,  and  were  dredged  in  45  fathoms,  about  6  miles  off 
the  shore  of  Marmot  Island,  Alaska,  from  a  bottom  of  rock  and  sand. 
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16.  8,  Intemiedius,  A.  Ag. 

Two  spocimena  in  this  collection  appear  to  belong  to  this  species,  as  they 
have  the  greenish  spines  and  the  small  tubercles  npon  the  anal  system  men- 
tioned in  the  description  by  A.  Agassiz;  the  locality,  however,  is  different,  as 
that  author  gives  Japan,  while  these  are  from  the  Sandwich  Islands. 

Family  ECHINID^. 

In  this  family  the  arcs  of  pores  in  the  porifezous  zone  are  never  composed 
of  more  than  three  pairs.  It  is  divided  into  two  sub-families,  the  Temnoplm- 
ridcBf  characterized  by  peculiar  pits  at  the  angles  of  the  coronal  plates,  and 
the  Triplechinidce,  which  have  short,  straight  arcs  of  three  pairs  of  pores. 

Sub-fanuly  TRIPLECHINID^. 

ECHIMnS. 

17.  E.  EsculeTitua,  Linn.    Norway.    English  Channel. 

18.  E,  Margaritaceus,  Lamk.    Patagonia.    California. 

The  specimen  in  this  collection  was  dredged  in  40  fathoms,  at  San  Pedro, 
by  W.  J.  Fisher. 

19.  E,  Noroegicus.    Norway.    Mediterranean.    Straits  of  Florida. 

20.  E,  MUiaris.    Norway.    English  Channel. 

Genus  TOXOPNEUSTES. 

21.  T.  Pi2eo/u8,  Agassiz.   Panama.    Gulf  of  California.   Viti  Island.  Mauri- 

tius.   East  India  Islands. 

HIFPONCB. 

22.  H,  depressa,  A.  Ag.    Gulf  of  California. 

23.  H.  varieg<Ua,  A.  Ag.    Sandwich  Islands.    Japan.    East  India  Island. 

Yiti  Island.    Bed  Sea.    Mozambique. 
This  species  is  smaller  than  H.  depressa,  from  which  it  is  easily  distinguished 
by  the  small  size  of  the  tubercles,  by  the  absence  of  tubercles  in  the  inter- 
ambulaoral  and  median  ambulacral  spaces  between  the  ambitus  and  the 
abaotiual  pole,  and  by  the  coloring  (usually  violet)  of  those  spaces. 

Sub-order  CLTPEASTBID^. 

This  sub-order,  intermediate  between  the  regular  Echini  and  the  Petalostichce, 
contains  Echinoids  with  very  low,  flat  tests,  petaloid  ambulacra,  and  anal 
opening  detached  from  the  apical  system,  so  as  to  give,  as  in  the  PetcUostichoB 
or  Spatangoids,  an  anterior  and  posterior  extremity.  They  diifer  from  the 
Spataugoids  in  the  possession  of  jaws,  which  are,  however,  much  si  mpler 
than  in  the  regulai*  Echini,  and  articulate  upon  the  auricles  of  the  test, 
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instead  of  being  held  in  place  by  a  system  of  muscles.  On  the  lower  or 
aotinal  snrflBce  ambnlacral  ftmows,  crowded  with  small  pores,  and  arranged 
irregnlarly,  take  the  place  of  ambulacra.  The  ambulacra  of  the  upper  or 
abactinal  surface  are  broader  than  the  interambnlacra. 

Family  OLTPHlSTBIDiE. 

Echini  with  snpik>rts  connecting  the  upper  and  lower  floors  of  the  teat, 
either  as  pillars,  walls,  or  radiating  partitions. 

■GHXHOOTAKUS. 

24.    E.  pusiOuSt  Gray.    Norway.    Mediterranean.    Azores.    Florida. 

OLTPEASnB. 

26.    (7.  rotundas.    Panama.    Golf  of  California.    San  Diego. 

The  fine  specimen  from  the  Golf  of  California,  in  this  ooUeotion,  is  of  a 
dark  violet  tint,  which  is  its  color  when  ahye. 

26.  C.  scut^formia.    Bed  Sea.    Philippine  Islands.    Eingsmills.    Japan. 

It  haB  been  my  good  fortune  to  examine  a  large  number  of  specimens  from 
Japan  and  the  Pacific  islands,  obtained  by  yarions  persons,  among  them 
W.  Garratt  and  W.  J.  fisher.  These  specimens,  which  are  1%  to  above  4 
inches  in  length,  all  evidently  belong  to  one  species,  and  that  species  a 
Clypeaster,  and  not  an  EchinanUws,  since  there  are  no  doable  floors  or  doable 
walls.  As  the  small  specimens  agree  exactly  with  the  C  8cut\formis  at 
Samk.,  it  is  evident  that  the  larger  ones  are  the  adults  of  that  species. 

The  three  specimens  in  the  collection  measure  respectively  1},  2-]^,  and 
8H  inches  in  longitudinal  diameter,  and  1]^,  1{,  and  3}  inches  in  transverse 
diameter;  but  I  have  seen  specimens  exceeding  the  largest  of  these. 

Family  LAGANIDiE. 

Floors  of  test  connected  by  walls  running  parallel  to  the  edge;  interamba- 
lacra  extremely  narrow. 

LAOAHUK. 

27.  X.  dapresstim,  Sess.    Eingsmills.    Yiti  Island.    Philippines.    Australia. 

Zanzibar. 
Two  small  specimens,  one  of  which  measures  1}  inch  longitudinal  diame- 
ter by  1^  inch  transverse  diameter,  appear  to  be  the  yoimg  of  this  species. 
They  are  from  the  Eingsmills.  The  partitions,  forming  a  narrow  belt  o< 
three  or  four  concentric  walls  near  the  edge  of  the  test,  agree  with  LagasMm 
proper,  not  with  Pertrndia. 

Family  SCTTTELLIDiS. 

Test  extremely  flat,  frequentiy  perforated  with  outs  or  lunules.  Ambnla- 
cral furrows  of  under  side  more  or  less  branching;  tubercles  and  q;iinesof 
upper  and  lower  surfaces  differing  in  sise. 
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BumalBAOHNlUB. 

28.  E.  exceniricus,  Val. 

This  is  the  common  cake-urohin  of  the  Padflo  coast,  f  oond  at  all  points 
from  Sitka  to  Monterey,  and  also  at  Eamtschatka.  It  is  extremely  common 
at  the  month  of  San  Francisco  Bay,  where  it  lives  in  great  numbers  on  the 
bar,  on  a  bottom  of  sand  and  a  little  mnd,  at  a  depth  of  from  five  to  seven 
fathoms.  The  district  inhabited  by  it  extends  for  a  length  of  fonr  or  five 
miles,  and  the  width  of  a  mile  along  the  west  and  southwest  part  of  the  bar. 

29.  JBT.  mtra&iZis,  A.  Ag. 

This  author  gives  Japan  as  the  habitat  of  this  species;  bnt  it  is  also  found 
in  Alaska,  as  we  have  two  fine  specimens  from  the  Shumagin  Islands,  pre- 
sented by  W.  H.  Ball. 

30.  S.  parma.  Gray. 

A.  Agassis  gives  New  Jersey,  Labrador,  Vancouver  Island,  Kamtsohatka, 
and  Australia  as  habitats  of  this  species.  Our  collection  contains  some 
spedmens  from  Hakodadi,  Japan,  presented  by  W.  J.  Fisher. 

KKLLITA. 

31.  M,  Umgifissa,  Mich.    Panama.    Qulf  of  Oallfoniia. 

BHOOPB. 

32.  S.  Caiifomiea,  Yerrill.    Panama.    Mazatlan.    Oulf  of  California. 
One  of  our  specimens  is  curiously  deformed  anteriorly  and  posteriorly,  so 

that  its  transverse  diameter  greatly  exceeds  its  longitudinal  diameter.  The 
abaotinal  side  is  jet-black,  with  a  velvety  surface  of  small  spines;  but  the 
actinal  side,  where  the  spines  are  comparatively  large,  is  of  a  mouse  tint. 

33.  E.  grandia.    Gulf  of  California. 

Of  this  massive  species  we  have  one  fine  specimen,  presented  by  W.  G.  W. 
Harford. 

Sub-order  PETAL08TICHA. 

Those  Echini  have  no  teeth;  the  anal  system  is  separate  from  the  apical; 
the  ambulacra  are  petaloid;  the  test  is  less  flat  than  in  the  Clypeastroids; 
certain  parts  of  the  test  and  spines  are  greatly  specialized;  and  the  radiate 
form  is  accompanied  with  an  evident  bi-lateraUfy. 

Family  CASSIDULID^. 

PekUosticha  without  plastrons  or  f  asdoles,  on  which  the  spines  are  arranged 
differently  to  the  rest  of  the  test.  They  approach  the  Clyx>eastroids  in  many 
respects,  but  have  no  teeth,  and  in  form  simulate  the  regular  EehMj 
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XOHZNONBUB. 

34.  E,  cyclostomus,  Seska.    Aastralia.    Eingsmills.    Zanzibar. 

35.  E.  semUunaHs,  Gmelin.    Florida.    East  India  Islands. 

BHTNCH0FTGT7B. 

36.  R.  Pacificus,  A.  Ag.    Gallipagos.    Panama.    Golf  of  CaHfomia. 

Family  SPATANGID^. 

The  actinal  part  of  the  test  occupied  by  a  plastron,  with  bare  ambalacral 
avennes  defining  its  sides.  Other  plastrons  formed  by  fascioles  or  bands  of 
crowded  miliary  spines.  The  combinations  of  the  plastrons  and  fascioles, 
with  the  shape  of  the  test  and  petals,  are  the  principal  characters  used  in 
distingaishing  the  subfamilies  and  genera. 

MABETIA. 

37.  3f.  pla/nidata,  Gray.    Eingsmills.    China.    East  Indies.    Manritiiis. 

LONKKIA. 

38.  X.  eUmgata,  Gray.    Bed  Sea.    Australia.    Philippines. 

BBETNIA. 

39.  B,  AustralasicB.    China.    Australia.    Japan. 

A  very  fine  specimen,  3%  inches  long  by  3J<  inches  broad,  probably  pre- 
sented by  W.  Garrett,  from  the  Sandwich  or  Society  or  Kingsmill  Islands,  as 
I  found  it  in  company  with  the  Crustacea  collected  by  him  in  those  localities. 

SCHINOCABDinM. 

40.  E,  cordatumt  Gray.  Norway.   Mediterranean.   Britain.   Brazil.   Florida. 

AGASSIZIA. 

41.  A,  scrdbiculata,  Val.    Panama.    Gulf  of  California. 


42.    B.  carinatus,  Gray.    Society,  Sandwich,  and  Philippine  Islands.    East 
India.    Mauritius. 

ADDITIONAL  SPECIES. 

[Aoqnlred  since  date  of  Ltot] 

ABBACIADiE. 

Arbada  DvfresnU,  Agassiz.    Patagonia.    Chili.    Navigator  Islands. 
Locality  of  specimens  in  museum  not  known. 
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ECHINOMETBAD^. 

Colobocentrotus  atratus,  Brandt. 

Specimens  collected  at  the  Panmotu  Islands.  Collected  and  presented  by 
Capt.  M.  Tomer.  The  species  occnra  also  at  Zanzibar,  Java,  and  Sandwich 
Islands. 

**  Stimpson  says  that  C.  atraiua  is  fonnd  at  the  Bonin  Islands,  adhering, 
simply  by  their  suckers,  to  the  perpendicular  faces  of  rocks,  exposed  to  the 
fall  fury  of  a  Pacific  Ocean  swell.  We  must  remember  that  the  test  of  this 
genus  forms,  with  its  spines,  a  flat  segment  of  a  sphere,  and  that  the  close 
pavement  of  polygonal  spines  presents  but  little  surface  to  the  action  of  the 
water.  The  suckers  of  the  actinal  side  are  also  very  powerful  and  numerous.*' 
—A.  Agassiz,  **  Bev,  Echini.** 

SCUTELLID^. 

Mellita  testudinataj  Klein. 
Specimens  from  Galveston,  Texas,  presented  by  Mr.  J.  B.  Scnpham. 

Dr.  Blake  called  the  attention  of  the  Academy  to  investigations 
he  is  making  in  determining  the  molecular  properties  of  minerals. 


Eeoulab  Meetino,  August  16,  1875. 

President  and  Vice-Presidents  being  absent,  Dr.  Kellogg  was 
called  to  the  Chair. 

Twentj-fiye  members  present. 

Donations  to  the  Museum:  Silyer  ore  from  Nevada,  from  O. 
G.  Leach.  Thirteen  specimens  of  ore,  from  Louis  Lewis.  Three 
specimens  of  ore,  from  L.  Kaplan.  Twenty  specimens  of  Duran- 
gite,  from  Jos.  T.  Boyd.  Five  specimens  of  ore,  from  B.  B.  Minor. 
Four  specimens  of  ore,  from  Geo.  W.  Dent;  also  from  the  same 
donor,  nut  gall,  vegetable  wax  from  the  Andes,  OrchiUa  from 
Mexico,  Camel's  hair  from  Calcutta,  and  Chinese  envelopes. 
From  A.  J.  Severance,  specimens  of  rock,  (core  from  Diamond 
Drill)  from  Oregon,  California  and  Australia.  Quicksilver  ore 
from  Santa  Clara  County,  from  A.  K.  Grimm.  Silicified  wood 
found  300  feet  deep  in  Manzanita  Mine,  Nevada  County,  Cali<> 
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fomia,  from  J.  H.  Wood.  Fossil  shells  from  Contra  Ck)ste 
County,  and  Cement  Bock  from  same  locality,  donated  hj  F.  A. 
Walley.    Silver  ores  from  Jas.  D.  Stevenson. 

A  collection  of  forty-eight  specimens  of  birds  and  mammals 
was  presented  by  Professor  Esmark,  of  the  Royal  University  of 
Norway. 

Dr.  Kellogg  spoke  of  his  recent  trip  to  Mendocino  Ck>iizity. 
Among  other  things  he  had  discovered  there  a  true  thorn — a 
California  production. 

Dr.  Gibbons  spoke  of  the  remarkable  climatic  phenomena  oc- 
curring last  winter  both  here  and  in  Europe. 


Beoulab  Meeting,  Septehbeb  6,  1875. 

Vice-President  Edwards  in  the  chair. 

Thirty-four  members  present. 

Joseph  O'Connor,  J.  P.  Moore  and  G.  H.  Sanders  were 
elected  resident  members. 

Wm.  Barber  and  E.  Pander  were  proposed  for  membership. 

Donations  to  the  Museum:  From  A.  W.  Crawford,  twenty-four 
species  of  Marine  shells  from  California,  Mexico  and  New  Zea- 
land; ten  species  of  fresh- water  shells  from  the  eastern  rivers  of 
North  America;  twenty-one  specimens  of  minerals,  ^izona,  Cal- 
ifornia and  Colorado.  Mr.  W.  J .  Fisher  presented  fifteen  species 
of  Marine  and  Land  shells  from  Japan.  Charles  Kaeding  do- 
nated eight  Ornithological  specimens.  ^Mr.  Blunt  presented 
specimens  of  Procyon  Hemandzii,  Taxidea  Americana  and  Me- 
pkUes  ocdderUalis.  Mr.  F.  Gruber  presented  specimens  of  Gar- 
dinalis  igneus,  Cyanospim  cyanea,  Lewcostictea  iephroclea,  and 
Japan  thrush.  Mr.  G.  W.  Dent  donated  Kouri  gum  from  New 
Zealand,  and  crude  India  Bubber  from  Mexico.    J.  G.  Bile; 
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presented  ore  from  Lake  County.     Cornelius  Cole   presented 
fibrous  Asbestos  from  Maryland  and  from  Elko  County,  Nevada. 

Mr.  Edwards  spoke  of  his  recent  trip  to  Mt.  Shasta,  partic- 
ularly with  reference  to  the  California  "  Pitcher  Plant,"  {Dar- 
lingUmia  CaUfomica)  found  in  great  abundance  in  that  locality, 
aa  follows: 

Darlingrtonia  Galifornica.    Torrey. 

BT   HKKBT    EDWAXD8. 

Some  time  since  I  promised  to  bring  before  the  notice  of  the  Academy  the 
few  facts  I  had  obseryed  with  regard  to  the  remarkable  pitcher-plant  {Darling^ 
ionia  Calif omica),  and  by  adding  to  them  as  much  information  as  I  could 
ooUect  with  reference  not  only  to  this  spedea,  but  also  to  those  allied  to  it  in 
habits  and  structure,  it  is  my  hope  that  more  extended  observations  may  yet 
be  made  by  some  of  our  members  upon  this  very  singular  product  of  the 
vegetable  kingdom. 

The  Sarraoceniacea,  the  family  to  which  our  DarlingUmia  belongs,  is  one  of 
the  smaUest  known  to  botanists,  containing  only  three  genera  and  eight  species. 
Its  place  in  classification  has  been  assigned  between  NymphoBOcecB,  the  family 
of  the  water-lily,  and  Papaveracea,  that  containing  the  poppies.  Its  geo- 
graphical distribution  is  remarkable,  the  whole  of  the  species  of  the  family 
being  confined  to  the  American  continent.  Thus,  the  genus  Sarracenia  con- 
tains six  species,  aU  of  them  natives  of  the  Atlantic  States,  and  only  one  of 
them  having  at  all  an  extensive  range,  viz. :  Sarracenia  purpurea^  of  Linnsdus, 
which  is  found  from  lat.  48  N.  to  Southern  Florida,  and  westward  as  far  as 
Ohio.  The  remaining  species  S.  piUacina,  Miohx.,  8»  rvbra,  Walt.,  8.  Drum' 
mondU,  Groome,  S.flavOt  Lin.,  and  iSf.  variolaris,  Michx.,  are  all  confined  to 
the  Southern  States;  the  last  named  species  being  probably  the  most  abundant, 
the  others  being  only  met  with  in  favored  localities.  According  to  Br.  Asa 
Gray,  the  genus  was  named  by  Toumef  ort  in  honor  of  Dr.  Sarrazin  of  Quebec, 
who  early  in  the  present  century  forwarded  a  description  of  the  best  known 
species,  viz.,  8.  purpurea,  to  Europe.  Since  the  time  of  its  discovery,  plants 
have  constantiy  been  forwarded  to  England  and  to  the  Continent,  and  now 
very  many  of  the  greenhouses  of  the  old  world  boast  the  possession  of  our 
pitcher  flowers.  Another  genus,  Heliamphora,  of  Bentham,  contains  but  one 
species,  H,  nuiana,  Benth.,  a  native  of  boggy  places  in  British  Guiana.  It 
is  remarkable  in  its  family  for  the  scape  containing  sometimes  five  or  six 
nodding,  blush-white,  or  rose-colored  flowers;  those  of  the  other  genera  being 
solitary,  and  mostiy  dull  yellow,  or  purpUsh  in  color.  The  remaining  genus, 
DarlingUmia,  is  a  native  of  this  State,  and  the  only  one  of  the  group  found 
west  of  the  Bocky  Mountains.  It  contains  but  one  species,  D,  Califomioa, 
the  subject  of.  our  present  consideration. 

This  remarkable  plant  was  first  described  by  the  late  Dr.  Jno.  Torrey  from 
specimens  forwarded  to  him  by  I.  D.  Braokanridge,  Assistant  Botanist  to  the 
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United  States  Surveying  Expedition  nnder  Captain  Wilkes,  in  1842,  who 
detected  it  growing  in  a  marah  bordering  a  small  tribntary  of  the  Upper 
Sacramento  River,  a  few  miles  above  Shasta  Peak.  Br.  Torrey,  in  his  de- 
scription, which  will  be  fonnd  in  the  **  Smithsonian  Contribution  to  Knovl- 
edge.  Vol.  VI,  1853,"  says: 

"Owing  to  the  lateness  of  the  season  (it  was  October),  the  flowers  had 
passed,  and  not  even  a  single  seed-vessel  was  fonnd,  but  only  the  leaves  and 
tall  scapes,  with  the  remains  of  a  single  capsule.  The  leaves,  however,  were 
so  peculiar  that  no  doubt  was  entertained  of  the  plant  being  either  a  ^airo- 
oenia,  or  a  near  ally  of  that  genus.  Without  the  flowers,  nothing  farther 
could  be  determined  respecting  it;  but,  from  the  bracteate  scape  and  deeply 
parted  lamina  of  the  leaves,  it  seemed  more  than  probable  that  it  was  distinct 
from  Sarracenia.  Long  had  I  been  hoping  to  receive  the  plant  in  a  more 
complete  state,  when  it  was  at  last  brought  to  me  by  my  friend,  D.  G.  W. 
Hnlse,  of  New  Orleans,  who  found  it  in  flower  in  May,  1851,  in  the  same 
region,  and  perhaps  in  the  very  spot  in  which  it  was  discovered  many  years 
before  by  Mr.  Brackenridge.  The  plant  proves  to  be  generically  distinct 
from  Sarracenia,  as  well  as  from  the  genus  Hdiamphora  of  B^ntham;  and  I 
take  great  pleasure  in  dedicating  it  to  my  highly  esteemed  friend,  Dr.  Wm. 
Darlington,  of  West  Chester,  Pennf<ylvania,  whose  botanical  works  have  con- 
tributed so  largely  to  the  scientific  reputation  of  our  country.  The  genus 
dedicated  to  the  veteran  botanist  by  De  CandoUe  has  been  reduced  to  a  sec- 
tion of  BesrMfnihus  by  Bentham;  and  a  California  plant,  from  an  imperfect 
specimen  of  which  I  had  recently  indicated  a  genus  under  that  name,  proiea 
to  be  only  a  variety  of  Styrax." 

It  may  be  well  to  add  to  this  interesting  note  of  Dr.  Torrey,  that  DarUn^^ 
Umia  differs  generically  from  Sarracenia  by  the  forked  blade  of  the  leaf,  and 
by  the  shape  of  the  stigma.  The  flower  of  the  former  is  stated  to  be,  "when 
fully  expanded,  about  two  inches  in  diameter;  the  calyx  consists  of  five  straw- 
colored  acute  sepals;  the  petals,  of  a  like  number,  and  pale  in  color,  are 
narrowed  and  concave  at  the  apex  and  broad  below;  the  twelve  to  fifteen 
stamens  are  nearly  hidden  by  the  projecting  ovary,  which  is  top-shaped, 
slightly  five-angled,  and  crowned  by  a  short  style,  with  a  five-lobed  stigma. 
The  fruit  is  a  five-celled  capsule,  with  numerous  seeds."  I  may  here  remark 
that,  though  the  flower  is  said  by  Dr.  Torrey  to  be  nodding  at  the  apex  of 
the  stalk,  I  did  not  find  it  so.  In  August  last,  when  I  first  met  with  the  plant 
in  the  neighborhood  of  Mount  Shasta,  the  flowers  had  become  periectly  erect, 
and  most  of  the  capsules  had  burst  and  discharged  their  seed.    It  struck  me  | 

that  this  may  be  owing  to  a  careful  provision  of  nature,  which-  afibrded  the 
plant,  as  it  became  erect  in  ripening,  an  opportunity  of  spreading  its  seeds 
to  a  greater  distance  than  it  could  do  if  the  flower  continued  in  a  drooping 
poedtion.  The  seeds  themselves  are  armed  at  their  extremity  with  small 
bristles,  which  cause  them  to  adhere  to  the  Sphagnum  and  other  bog  plants 
of  their  habitat,  and  thus  secure  them  against  being  washed  away  by  any 
excess  of  water  in  the  bogs  in  which  the  plant  has  its  home.  InterestiDg  as 
the  flower  of  Darlingtonia  is,  however,  it  yields  in  general  attractiveness  to 
the  leaves,  which  are  not  only  peculiar  in  form  and  structure,  but  perfonn 
one  of  those  curious  functions  in  nature,  the  object  of  which  we  can  by  no 


Digitized  by  VjOOQ IC 


ACADEMY    OF    SCIENCES.  163 

means  clearly  nnderstand,  but  which  are  none  the  less  calculated  to  excite 
oar  wonder  and  admiration.  Viewed  from  a  little  distance,  a  growth  of 
DarlingUmias  presents  a  most  beautiful  and  singular  appearance,  having  a 
fanciful  resemblance  to  a  number  of  yellow  hooded  snakes,  with  head  erect, 
in  the  act  of  making  the  fatal  spring.  I  may  here  observe  incidentally,  that 
capuiserpentis  would  have  been  an  appi-opriate  specific  name.  The  bright 
yellow,  and,  in  some  oases,  almost  orange  color  of  the  hoods,  also  suggests  a 
growth  of  giant  orchids;  and  it  is  probably,  in  some  degree,  to  this  resem- 
blance to  a  flower  that  the  leaves  are  indebted  for  their  faculty  of  entrapping 
insects,  which  is  the  most  remarkable  feature  of  the  plant.  The  leaf,  which 
is  tabular  for  the  whole  length,  sometimes  reaches  the  height  of  three  feet 
six  inches,  and  has  a  peculiar  twist  in  its  stem,  always  bending  in  one  direc- 
tioD,  the  course  of  this  twist  being  marked  on  the  edge  of  the  leaf  by  a 
winged  membrane,  increasing  in  width  from  the  base  to  its  termination  at 
the  mouth  of  the  pitcher.  The  apex  of  the  leaf  is  a  large,  swollen,  reticulated 
hood,  sometimes,  in  well  grown  plants,  as  large  as  a  man's  fist,  divided  in 
front  and  above  the  opening  into  two  lanceolate  lobes,  which  are  curved 
downwards,  and  are  strongly  marked  with  purplish  veins,  these  colored  veins 
being  also  continued  on  the  inner  surface  of  the  tube  for  about  one-third  of 
its  distance.  For  more  than  half  its  length  the  interior  of  the  tube  is  smooth 
and  marked  with  semi-transparent  reticulations,  bat  from  that  distance  to 
the  base  it  becomes  more  opaque;  and  it  is  furnished  with  a  closely  set  series 
of  fine,  spinous  hairs,  laid  thickly  against  the  walls  of  the  tube,  and  all 
pointing  downwards.  Examined  under  the  microscope,  these  hairs  present 
no  trace  of  barbs  or  hooks,  but  are  simply  sharp  points,  hardened  and  tough- 
ened towards  their  extremity. 

The  whole  of  this  structure  appears  to  be  admirably  adapted  for  the  singu- 
lar ha^it  of  ensnaring  insects,  which  is  so  wonderful  a  feature  of  the  economy 
of  DarUngtonia  and  its  allies.  The  insects  may  easily  be  led  to  mistake  the 
brightly  colored  hood  for  a  flower,  and  wandering  into  its  treacherous  recesses, 
find  a  smooth  passage  at  the  top  of  the  tube  lighted  by  the  reticulations  of 
the  leaves,  and  excreting  a  slight  amount  of  viscous  substance,  slightly  sweet, 
and  of  the  consistence  of  honey.  Passing  along  this  passage,  they  at  last 
reach  the  bottom,  find  on  attempting  to  retrace  their  steps  that  escape  is  im- 
possible, and  their  wings  becoming  useless  by  contact  with  the  viscid  dis- 
ohaige  from  the  walls  of  the  leaf,  and  the  moisture  secreted  at  the  bottom  of 
the  tube,  they  sink  to  their  death  in  large  numbers,  the  tube  sometimes  being 
filled  to  the  depth  of  from  six  to  seven  inches  with  the  remains  of  insects  in 
the  various  stages  of  decomposition. 

I  do  not  attempt  to  speak  authoritatively  upon  the  subject,  but  I  am  inclined 
to  think  that  no  process  similar  to  that  of  digestion  goes  on  within  the  plant, 
but  that  the  fluid  mass  derived  from  the  decay  of  the  imprisoned  insects 
descends  through  the  tube  into  the  earth,  and  is  taken  up  by  absorption, 
through  the  roots,  thus  acting  as  a  kind  of  liquid  manure.  It  is  true  that  in 
the  dead  leaves  the  hard  integuments  of  insects,  such  as  the  elytra  of  beetles, 
and  the  bodies  of  wasps  and  hornets  are  to  be  found  undecayed,  but  this  may 
be  because  the  liquid  secreted  by  the  plant  is  not  powerful  enough  to  cause 
decomposition  of  these  parts  before  the  plant  itself  decays.    An  analysis  of 
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the  fluid  foond  within  the  tnbe,  and  of  the  leaf  itself,  wonld  be  of  serrioe  to 
decide  this  point,  but  the  strnotore  of  the  plant  prevents  the  rejection  of  par- 
ticles not  needed  for  its  subeistenoe,  as  is  the  case  with  Drostra,  Utrieuksria, 
and  Dionea,  It  would  appear  that  all  order  of  insects  are  lured  to  the  fatftl 
embrace  of  Darlingtonia,  and  it  astonished  me  to  find  that  I  conld  recognize 
so  many  species  among  the  remains  I  examined.  I  cat  open  and  carefully 
studied  the  contents  of  about  forty  tubes  in  all,  and  found  thiit  I  could  dis- 
tinguish no  less  than  forty-three  species  of  insects,  which  I  am  able  to  tabu- 
late  as  follows: 

Order— Cofeoptera;  Qenenr^PUUyntts,  Serioa,  CoocwdUa  (2),  ^j^podomia; 
number  of  species,  five. 

Order — Eymenopiera:  Genera — Apia,  Vespa,  Ichneumon;  number  of  spe- 
cies, three. 

Order— Orthoptera:  Genera— ^crydium  (2),  Tettix  (?);  number  of  species, 
three. 

Order — NeurapUra:  Genera — Jfontispa,  Myrmeko,  Agrion;  number  of  spe- 
oies,  three. 

Order^Diptera;  Genera— Tiputo,  Jfusoa,  Tachina,  AsUus;  number  of 
species,  twenty  or  more. 

Order— Xepidc»ptera:  Genera— Co^ios,  Agrotia,  Boiys;  number  of  species, 
three. 

Order— ^emiptera;  Genera— ^oionecto,  Beduoimi?)  (2);  number  of  spe- 
des,  four. 

Order— ilrocAinda;    Genera— (unknown);  number  of  species,  two. 

It  is  probable  that  this  list  could  have  been  very  considerably  increaaed, 
but  I  was  sufficiently  conyinced  that  all  the  insect  orders  were  represented  in 
the  seething  pot  of  the  Darl%ngionia*8  kitchen.  The  greenest  tubes— those 
which  are  of  comparatively  recent  growth — seem  to  be  less  attractive  to  insects, 
and  I  have  always  found  the  largest  quantity  of  remains  in  those  which  aie 
richest  and  deepest  in  color.  Across  the  opening  of  the  hood  a  small  spider, 
seemingly  allied  to  the  genus  ThomisuSy  spins  its  web,  as  if  aware  of  the 
attractive  nature  of  the  plant,  and  conscious  that  its  own  prey  could  be  thus 
easily  captured.  I  have  also  invaiiably  found  among  the  mass  of  decay  some 
living  larvsB  of  a  small  dipterous  insect,  probably  one  of  the  ^TSpWids;  and  I 
observe  that  a  similar  circumstance  has  been  recorded  by  Dr.  I.  F.  MeOi- 
champ  of  Blufiton,  North  Carolina,  with  reference  to  the  pitchers  of  Sarraoaiia 
variolosa,  Br.  Melliohamp's  paper  is  so  interesting  that  I  make  no  apology 
for  transcribing  the  following:  '*  The  base  of  the  tube  of  iSf.  variolosa  secretes 
a  watery  fluid,  which  is  not  sweet  nor  odorous,  but  which  proves  quickly  fatal 
to  all  insects  that  fall  into  it.  The  whole  inner  surface  is  covered  with  vezy 
minute,  closely  appressed  prickles,  perfectly  smooth,  and  pointed  downwards, 
which  render  it  impossible  for  an  insect  to  ascend  by  walking,  even  when 
the  leaf  is  laid  nearly  horizontal.  Within  the  somewhat  dilated  rim  of  the 
tube,  there  is  a  band  half  an  inch  in  width,  dotted  with  a  sweet  secretian, 
attractive  to  insects,  but  not  intoxicating.  This  also  extends  downwards  to 
the  edge  of  the  outer  wing  to  the  very  ground,  thus  alluring  many  creeping 
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inflects,  and  espedally  ants,  to  the  more  dangerons  feeding  ground  above, 
where  6noe  losing  foothold,  it  is  Impossible  to  regain  it.  Eyen  flies  escape 
but  rarely,  the  form  of  the  tabe  and  lid  seeming  to  obstract  their  flight.  As 
the  resolt,  the  tube  becomes  filled  to  the  depth  of  some  inches  with  a  mass  of 
decaying  ants,  flies,  hornets  and  other  insects. 

Within  this  there  is  always  found  a  white  grub  feeding  upon  the  material 
thus  gathered,  perhaps  the  larva  of  a  large  fly  which  has  been  observed  to 
stand  upon  the  edge  of  the  tube,  and  drop  an  egg  into  it.  Boon  after  the 
foil  development  of  the  leaf,  the  upper  portion  becomes  brown  and  shrivelled, 
which  is  due  to  still  another  larva,  the  young  of  a  small  moth,  which  feeds 
upon  the  substance  of  the  leaf,  leaving  only  the  outer  epidermis,  and  works 
its  way  from  above  downward,  until  in  due  time  it  spins  its  cocoon,  suspending 
it  by  silken  threads  just  above  the  surface  of  the  insect  debris  at  the  bottom. 
The  whole  forms  a  series  of  relationship,  and  an  instance  of  contrivance  and 
design,  the  full  purport  of  which  is  by  no  means  fully  understood."  It  will 
thus  be  seen  that  the  same  general  habit  obtains  through  the  whole  family  of 
Sarraceniaoea,  though  in  details  there  are  to  be  found  diiferences  in  some 
striking  particulars.  In  the  first  place,  it  is  more  than  probable  that  the  liquid 
secreted  in  the  base  of  the  tubes  of  Sarracenia  is  pure  water,  deposited  from 
the  atmosphere,*  but  the  shape  of  the  hood  in  Darlingtonia,  which  totally 
covers  the  opening  of  the  tube,  suggests  some  other  cause  for  the  presence  of 
moisture  at  its  bottom.  This  liquid,  which  is  Sarrcuxnia,  is  said  by  Dr. 
lielUchamp  to  be  inodorous,  is  in  our  CaUfomia  plant  most  disgusting  in  its 
smell,  and  after  handling  a  number  of  specimens  of  the  tubes,  it  is  necessary 
to  use  some  disinfectant  like  ammonia  or  chloride  to  remove  the  disagreeable 
ordor.  The  lanra  found  among  the  debris  of  Sarrcusenia,  though  belonging 
undoubtedly  to  the  dipterous  order,  is  nevertheless  of  a  totally  different  genus 
from  that  found  in  Darlingtonia,  as  the  latter  are  very  minute,  almost  micro- 
scopic in  size,  though  it  is  possible  that  more  than  one  species  may  yet  be 
discovered.  I  should  also  state  that  I  found  no  ants  whatever  in  the  tubes  of 
Calif omica,  though  subsequent  observations  may  yet  add  to  our  knowledge 
the  fact  of  their  presence  among  the  victims.  Nor  can  I  find  any  trace  of  a 
lepidopterous  larva,  like  that  noted  by  Dr.  Mellichamp,  which  was  probably 
the  early  stage  of  some  species  of  Toririx,  Careful  and  continued  observation 
will,  however,  doubtless  bring  to  light  many  new  facts  connected  with  the 
economy  of  this  singular  plant.  The  stems  of  Darlingtonia  are  generally 
marked  with  some  ferruginous  blotches,  which  are  due  to  the  presence  of  a 
small  fungus,  which  has  been  examined  by  our  fellow-member.  Dr.  Harkness, 
and  by  him  pronounced  to  be  a  new  species  of  Trichobasis,  Dr.  Harkness/ 
while  intending  to  publish  the  results  of  his  observations,  permits  me  to  add 
that  he  proposes  to  name  the  species  Triclufbasis  DarlingUmice.  The  Indians 
of  the  district  around  Mount  Shasta  are  well  acquainted  with  the  fly-catching 
hsbit  of  Parlingtonia^  but  I  regret  to  say  that  I  could  not  discover  their  native 
name  of  the  plant,  nor  could  I  learn  that  they  ascribe  to  it  any  medicinal  proper- 


*  Son— I  have  slnoe  been  iflBured  by  Dr.  Mellichamp  that  the  liquid  is  by  no  means 
pue  water,  bat  an  excretion  of  the  plant  itself.  H.  B. 
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ties.  I  was  the  more  surprised  at  this,  as  I  was  aware  that  to  Sarracenia  purpuna 
is  credited  a  large  amount  of  ^irtae  in  cases  of  small-pox,  a  paper  on  its  effieacy 
in  this  terrible  disease  having  been  contribnted  to  Land  and  Water  in  1871, 
by  Captain  Hardy  of  the  Boyal  Artillery,  who  spent  some  time  in  Newfound- 
land, and  who  derived  his  knowledge  of  the  value  of  the  pitcher  plant  from 
the  Indians  of  that  region.  The  portion  of  the  plant  used  is  the  root,  which 
has  been  introduced  into  England,  and  is  sold  there  at  the  high  rate  of  28 
shillings  per  pound.  I  mention  this  fact  as  it  is  more  than  probable  that  our 
own  species  may  possess  some  hidden  virtue  which  may  prove  equally  as  vtl- 
uable  to  mankind. 

I  may  state  that  Darlinfftonia,  though  certainly  a  local  plant,  is  by  no  means 
rare  in  the  districts  in  which  it  is  found.  The  locality  nearest  to  San  Fran- 
cisco in  which  it  has  been  detected  is  in  the  foothills  of  the  Sierra,  about  10 
miles  from  Nevada  City.  It  is,  however,  most  abundant  in  the  region  aboat 
Mount  Shasta,  where  it  may  be  found  in  at  least  thirty  or  forty  places  within 
a  radius  of  fifteen  or  twenty  miles.  It  grows  in  bog^  spots  on  the  sides  of 
mountains,  and  particularly  about  those  known  to  hunters  as  "deer  licks," 
which  are  abundant  along  the  banks  of  the  Upper  Sacramento  and  its  triba- 
tary  streams.  Extreme  altitude  is  not  necessary  to  its  growth,  as  it  is  found 
from  1,000  to  5,000  feet.  Mr.  Bobinson,  of  the  FiM  newspaper,  who  visiied 
this  country  a  few  years  ago,  chiefly  for  the  purpose  of  observing  the  plant 
in  its  native  haunts,  states  that  it  is  by  no  means  difficult  of  cultivation,  and 
that  it  is  **  best  treated  by  being  grown  in  a  soil  of  peat  or  peat  and  chopped 
sphagnum,  kept  wet,  not  merely  moist,  the  pots  or  pans  to  be  placed  on  a  wet 
bottom — ^f  rame  or  cool-house  treatment  being  the  best  in  winter,  warm  green- 
house or  temperate  stove  in  summer." 

In  concluding  these  imperfect  remarks,  perhaps  I  may  be  permitted  to 
hope  that  they  may  be  the  means  of  directing  more  perfect  attention  to  this 
remarkable  plant,  which  must  always  be  regarded  as  one  of  the  many  vege- 
table wonders  of  California. 


BeGULAB  MBBTINa»   SSPTEMBSB  20^   1875. 

In  the  absence  of  the  President  and  Vice-Presidents,  Charles 
Wolcott  Brooks  was  called  to  the  Chair. 

Fifty-two  members  present. 

Donations  to  the  Museum:  From  L.  Higbee,  !Los  Angeles, 
specimen  from  an  artesian  well  189  feet  deep.  From  Heniy 
Chapman,  Fossil  Shells — cretaceous — from  Alameda  County. 
From  F.  A.  Walley,  Fossil   Shells  found  in  sandstone  in  Marin 
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County.     From  C.  0.   Coleman,   Bamie  fiber.    From  C.   D. 

G-ibbes,  fibrous  Asbestos  and  Manganese.    From  Star  &  Mathi- 

son.  Plumbago  from  Ceylon,  Antimony  jrom  Nevada,  and  "  Reg- 

ulus  "  from  San  Francisco.     From  Charles  Heed  of  San  Mateo, 

Argentiferous  Galena  from  Sacramento  mine,  San  Mateo  County, 

Gold   ore  from  San    Gregorio  Creek,  and  Indian  implements 

(stone)  from  Redwood  City.     From  G.  W.  Dent,  two  Lizards 

from  China  as  prepared  for  medicine  by  Chinese.      From  J. 

Daniels  &  Co.,   Scotch  Granite.      From   Holmes  &  Dawson, 

Suisun  Marble.    From  Fred.  MaCrellish,  Sulphur  from  Sulphur 

Banks,  Humboldt  County,  Nevada. 

Mr.  Williamson  read  a  paper  on  "  Fish  Culture." 
T.  J.  Lowry  read  a  paper  describing  a  new  method  of  deter- 
mining positions  in  Hydrographic  Surveying,  as  follows: 

A  New  Method  of  Determininsr  Positions  of  the  Saunding- 
Boat— Application  of  the  Two-Point  Problem  to  Hydro- 
grraphic  Surveying. 

BT  T.  J.   LOWBT. 

This  is  called  the  age  of  praotaoe— the  inyentiYe  age.  And,  undoubtedly, 
the  preyailing  tendency  of  the  science  of  this  age  is  synthetic.  The  problem 
it  places  before  itself  is  not  so  much  to  discover  isolated  truths  as  to  combine, 
to  harmonize,  to  generalize,  to  utilize  those  already  found  out.  Instead, 
then,  of  indulging  in  ine£fectual  wanderings  in  the  labyrinths  of  analytics, 
let  us  pause  for  a  moment  in  the  field  of  synthetical  geometry — ^where  Euclid, 
Kewton,  and  Bessell  deigned  to  labor — and  see  if  there  are  not  "  seed  fallen 
by  the  wayside,  among  rocks  and  in  stony  places,"  which  we  may  cause  to 
yield  profitably  for  the  exact  arts. 

The  increased  traffic  and  trayel  on  the  riyers,  bays,  lakes,  gulfs,  and  oceans, 
within  the  last  half-century,  have  made  the  accurate  mappings  of  the  topog- 
raphy of  these  water-basins  of  the  earth  commercial,  national  necessities. 
The  ciyilized  nations  of  Europe  have  long  felt  and  acted  upon  these  demands 
of  uaTigation  and  commerce;  nor  has  the  United  States  been  left  in  arrears,  for 
already  has  she  executed  a  system  of  hydrography — even  extending  her  re- 
searches into  the  Gulf  Stream  and  kindred  inter-ocean  rivers — securing 
results  which  challenge  at  once  the  wonder  and  admiration  of  the  scientifio 
and  navigating  worlds. 

The  hydrographic  chart  is  the  lamp  to  the  navigator's  path  over  the  intri- 
cate windings  of  the  waters  of  the  earth;  the  revealer  of  rocks,  shoals,  reefs, 
hidden  beneath  smiling  seas,  and  therefore  the  secret  to  a  safe  navigation, 
and  hence  successful  international  commerce.  Does  it  not,  then,  gentlemen, 
behoove  us,  as  a  scientific  body,  to  make  all  possible  improvements  in  the 
theory  and  practice  of  hydrography? 


Digitized  by  VjOOQ IC 


168        PROCEEDINGS  OF  THE  GiJJFOSNIA 

Hydrographio  snryeying  was  rednoed  to  a  real,  a  praotioal  entity,  by  tiw 
discoTery  of  the  three-point  problem,  by  Pothenot.  This  problem  being  wide 
in  its  application,  aooorate  in  its  determinations,  and  yet  most  simple  in  iti 
graphic  solntions,  has,  from  the  first,  stood  the  grand  central  troth  of  prac- 
tical hydrography.  Bnt  to  fix  a  position  by  this  problem  is  required,  on 
three  known  points,  two  connected  angles  observed  simultaneously.  And 
with  only  two  known  signals  in  sight  it  utterly  fails  to  fix  a  position.  Nov 
it  is  to  remedy  these  defects,  to  fill  np  these  gaps  left  open  by  the  three-point 
problem,  and  thus  enable  the  hydrographer  to  determine  his  position  under 
a  wider  range  of  contingencies,  that  I  propose  the  application  of  the  two- 
point  problem  to  hydrographio  suryeying. 

In  determining  positions  of  the  sounding  boat,  equal  in  accuracy,  and  seo- 
ond  only  in  point  of  usefulness  to  the  three-point  problem,  is  the  two-point 
problem,  which,  with  its  many  Taried  phases  and  fewer  known  points, 
greaOy  increases  the  hydrographer's  capability  of  ascertaining  his  position 
under  every  contingency.  This  problem  determines  any  two  points  on  an 
unknown  range  (or  inter-range)  if  at  each  of  these  points  are  measured  the 
(two)  angles  contained  by  this  range  and  two  known  signals.  The  boat's 
path  may  either  coincide  with  the  range  or  inter-range  (see  Fig.  1),  or  eross 
it  at  two  or  more  points  (as  shown  in  Fig.  2).  In  the  first  case  we  can  fix 
the  position  of  the  boat  at  any  two  or  more  instants  by  *'  angling  "  at  those 
instants  on  two  known  signals  (**A**  and  **  B  "),  and  the  undetermined  range. 
When  the  boat  only  crosses  the  range  at  two  or  more  points,  its  position 
can  be  fixed  by  this  problem  only  at  these  points,  and  that,  of  course,  by 
"angling"  at  the  very  instants  of  crossing  the  range.  The  better  condi- 
tioned the  quadrilateral,  formed  by  the  two  known  points  and  the  two  places 
of  observation,  the  better  will  these  places  be  determined;  and  will  be  wholly 
undetermined  when  the  right  Une,  through  the  places  of  observation,  pro- 
longed, traverses  either  one  or  both  of  the  observed  signals. 

Where  ranges  are  ready  prepared  for  us — as  when  adjacent  to  cities  with 
their  fiag-staffs,  chimneys  and  spires,  or  where  the  country  rises  into  high- 
lands and  mountain  peaks  back  from  the  shore — ^the  determination  of  a  boat's 
position  by  this  problem  is  alike  easy  and  expeditious.  And  even  where  nat- 
ure does  not  offer  such  ready  prepared  facilities,  we  can  readily  supply  them, 
where  the  water  is  comparatively  shallow,  by  dropping  temporary  spar  buoys 
(a  pole  with  rock  to  one  end).  One  buoy  will  furnish  a  stem  range,  if  we 
have  another  visible  stationary  object  directiy  astern,  or  an  inter-range  if  di- 
rectiy  ahead.  But  if  there  is  no  such  stationary  object  visible,  then  continue 
the  line  of  soundings,  and  drop  further  along  a  second  buoy,  and  at  the  same 
instant  measure  the  angles  contained  by  two  known  signals,  and  the  first 
buoy,  and  from  another  point  on  the  range  of  these  buoys,  catch  the  angles 
between  this  range  and  any  two  known  signals,  and  the  soundings  are  deter- 
mined. By  cutting  on  a  third  point  on  shore,  from  two  or  more  of  these  de* 
termined  positions  of  the  boat,  it  can  be  fixed  in  position  without  visiting  the 
shore  or  even  stopping  the  sounding  boat;  other  signaUi  may  thus  readily  be 
substituted  for  those  swept  away  by  storms,  etc. 

The  buoys  thus  dropped  being  determined  fixed  points,  may  serve  as  sig- 
nals for  carrying  a  hydrographio  triangulation  further  on  out  off  shore.    This 
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>roblem  will  thus  prove  most  nsefnl  in  the  survey  of  off-sbore  shoals  and 

reefs,  and  in  the  location  of  buoys,  where  only  two  signals  are  in  sight.    And 

it  may,  moreover,  be  found  especially  serviceable  in  the  surveys  of  those 

■large  sballow  bodies  of  water  which  abound  along  the  Atlantic  and  Gulf  coasts 

[of  the  Southern  States,  where  the  low  shores  and  hazy  atmosphere  render  it 

1  extremely  difficult  to  keep  three  signals  in  sight. 

Tbe  geometrical  constniotion  of  this  problem  is  accomplished  in  the  follow- 
ing obvious  manner:  On  A  B,  in  Fig.  3,  describe  segments  containing  re- 
spectively the  angles  A  MB  and  A  P  B^  draw  the  chord  B  y^  to  cut  off  seg- 
ment, S  A  My,  cootaining  the  angle,  B  My,  and  another  chord  A  x,  cutting 
off  segment,  ABPx,  containing  the  angle,  AP  x.  The  points,  x  and  y,  will 
be  in  the  same  right  line  with  M  and  P;  join  x  y,  which  produce  both  ways 
till  it  cuts  the  circumferences  in  Jf  and  P,  which  will  be  the  required  places 
of  observation. 

The  triogmetrical  analysis  furnishing  the  readiest  means  for  computing 
this  problem,  is  that  known  as  the  indirect.  Thus,  let  any  number,  as  10  or 
100,  represent  wp,  in  Fig.  No.  1.  Then  in  the  triangle.  Amp,  are  known 
the  angles,  Amp,  {=A  MP),  smd  Apm  {=AP  M),  with  side,  mp,  from 
whence  Am  may  be  found.  In  the  triangle,  mph,  are  known  angles,  mpb 
( ==MP  B),  and  hmp  (=7^  MP),  with  mp,  to  find  6  m.  Now,  in  the  triangle, 
A m b,  are  known  angle,  Amb  {—A  MB),  and  the  sides,  A m  and  b m,  from 
which  A  b  may  be  found.  And  now,  from  the  similarity  of  figures,  Ab  lAB  : : 
mp:  MP,  and  by  like  proportions  any  other  of  the  required  sides  may  be 
found. 

The  two-point  problem  finds  a  ready  graphic  solution  by  laying  off  each 
set  of  observed  angles  on  a  separate  piece  of  tracing  paper,  and  shifting 
these  two  papers  uutil  tbe  lines  of  sight  traverse  each  its  proper  point, 
then  prick  the  vertices  of  these  angles  on  to  the  sheet,  and  they  are  (3fandP) 
tbe  required  points  of  observation. 

But  a  nc-ater  graphic  solution,  based  upon  very  obvious  geometrical  consid- 
erations, is  found  in  the  three-arm  protractor :  with  the  angles  measured  at 
M  (see  Fig.  3)  set  off  on  the  proper  limbs  of  the  protractor,  cause  its  left 
and  middle  arms  to  traverse  A  and  B,  and  draw  a  line  along  its  right  arm. 
Shift  center  of  protractor  to  some  point,  as  m — taking  care  to  keep  A  and  B 
bisected  by  left  and  middle  arms — and  draw  another  line  along  right  arm  and 
y,  the  point  of  intersection  of  these  lines,  will  be  a  point  in  the  right  line 
through  the  places  of  observation,  M  and  P.    Now,  set  ofi'  the  angles  ob- 
served at  P  on  the  corresponding  limbs  of  protractor,  bisect  A  and  B  with 
the  fiducial  edges  of  the  middle  and  right  arms.    Draw  line  along  left  arm; 
shift  center  of  protractor  to  some  point  as  p,  and  with  middle  and  right  arms 
still  bisecting  A  and  B,  draw  line  along  left  arm,  and  x,  the  point  of  intersec- 
tion of  these  two  lines,  will  be  iEi  second  point  in  right  line  through  M  and  P. 
Draw  an  indefinite  right  line  through  x  andy .    Now,  with  the  angles  observed 
at  P  on  the  protractor,  cause  its  middle  and  right  arms  to  traverse  A  and  B 
while  the  true  edge  of  its  l«^ft  arm  coincides  with  line  through  x  andy;  dot 
its  center,  and  we  have  P,  one  of  the  places  of  observation;  and,  in  like 
manner,  find  M,  the  other  place  of  observation. 
Pboc.  Cal.  Acad.  Sci.,  Vol.  VI.— 12. 
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These  are  the  solations  of  the  ease  of  this  problem  where  onlj  two  known 
signals  are  inyolved.  There  are,  however,  two  other  cases:  First,  where  from 
one  position  of  the  boat  signals  A  and  B  are  yisible,  bat  from  the  other  only 
B  and  C  are  seen;  here  the  boat's  positions  are  eqnally  well  determinate,  and 
^he  geometrical  constmction  and  graphic  solutions  are  the  same  as  above 
given— bat  the  trigonometrical  analysis  varies  slightly  (see  Karrien's  Geod- 
esy). And  in  the  second  case,  where  first  position  of  boat  sees  only  signals 
A  and  J?,  and  its  second  position  only  G  and  D,  these  positions  are  still  deter- 
minate, and  the  graphic  solations  and  geometrical  constraction  are  identical 
with  those  already  given,  bat  the  trigonometrical  analysis  is  different,  as 
shown  by  the  writer  on  page  19,  vol.  2,  of  Th»  Analyst. 

The  two-point  problem  may,  moreover,  be  found  most  Berrieeable  in  restor- 
ing lost  stations.  Suppose  the  case  illustrated  in  Fig.  No.  4— where  (the  wax- 
face  mark  of)  station  Q  is  lost  and  its  restoration  is  desired.  Having  an  ap. 
proximate  idea  of  the  position  of  the  lost  station,  G,  choose  two  such  points, 
^and  P,  as  make  at  once  the  quadrilateral,  ABPM,  and  the  triangles,  A 
MG,  BPG  and  Q  MP,''  well  conditioned."  Then  at  Jf  and  P  successive- 
ly measure  the  angles  BMA,BMP,APB  and  AP  M,  and  find--either 
by  construction  or  computation,  as  above  shown — ^the  unknown  sides  and 
angles  of  the  quadrilateral,  AB  P  M,  Now  from  the  original  triangulation 
are  known  the  sides  G  A  and  G  B,  and  angles  GAB,  and  G  B  A;  and  the 
angle  G  B  P^P  B  A—G  B  A,  We  hence  have  two  sides,  (?  5  and  P  5,  and 
included  angle,  G  BP,U}  find  P  G  and  angle  B  P  &,  the  distance  and  diree- 
tion  of  the  lost  station,  G,  from  the  point,  P,  But  if  no  linear  measure  is 
available,  then  mark  the  direction  of  G  from  the  point,  P,  by  range  poles,  n 
0,  and  shift  the  theodolite  to  M.  Find  angle,  AM.  G^ia  like  nuumer  to  that 
which  found  angle,  B  P  G.  Then  cover  A  with  telescope,  turn  it  in  azinmth 
equal  to  angle,  AM  G,  and  mark  the  direction  of  its  line  of  sight  with  poles, 
i  A.  We  then  have  marked  out  two  ranges,  t  h  and  o  n,  intersecting  at "  the 
lost  station,"  G. 

And  equally  applicable  when  on  land  searching  for  a  lost  station  with  three 
signals  in  sight,  is  the  maneuver  so  well  understood  in  hydrography  of  taking 
from  the  sheet  the  angles  subtended  by  the  three  signals  at  the  lost  station, 
setting  them  off  on  two  one-angle,  or  one  two«angle  sextant,  and  shifting  the 
position  of  the  observer  till  the  images  of  these  signals  coincide  in  his  horizon 
glass,  when  he  will  be  close  on  the  *'lost  station." 

Dr.  Blake  read  the  following: 

On  the  Results  of  Glacial  Action  at  the  head  of  John- 
son's Pass,  in  the  Sierras. 

BT  JAXS8  BLAKX,  M.   D. 

In  a  recent  trip  in  the  Sierras,  at  the  head  of  the  south  fork  of  the  American 
Biver,  I  met  with  some  evidences  of  glacial  action  which  I  think  are  worthj 
of  being  recorded  as  famishing  some  indications  of  the  character  of  the 
climate  during  the  middle  part  of  the  glacial  epoch.    The  head  of  the  nJkj 
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of  the  south  fork  of  the  American  Biyer  terminates  in  Johnson's  Pass,  a  gap 
in  the  western  summit  of  the  Sierras,  about  7,500  feet  above  the  level  of  the 
sea.  The  break  in  the  mountains  extends  for  about  a  mile  and  a  quarter 
from  north  to  south,  and  is  nearly  level.  The  upper  part  of  the  American 
Valley,  for  three  or  four  miles,  rises  by  a  gentle  slope  up  the  pass,  and  is  from 
half  a  mile  to  a  mile  wide,  with  a  flat  meadow  bottom  of  mountain  meal, 
bounded  on  each  side  by  moraine  blocks,  lodged  against  the  sides  of  the 
mountains.  The  head  of  the  pass  terminates  by  a  pretty  steep  escarpment 
which  forms  a  part  of  the  western  boundary  of  Lake  Tahoe  Valley,  lying 
about  1,000  feet  below.  The  south  side  of  the  American  Valley,  near  the 
pass,  is  formed  by  a  mountain  about  9,000  feet  high,  the  face  of  which,  oppo- 
site the  head  of  the  pass,  suddenly  changes  its  direction,  turning  to  the  south 
to  form  the  west  wall  of  the  southern  termination  of  Lake  Valley.  To  the 
north,  the  pass  is  separated  from  Echo  Lake  Valley  by  a  vast  bank  of  moraine 
matter,  which  formed  at  one  time  a  lateral  moraine  of  Echo  Lake  glacier,  but 
which  has  been  subsequently  increased  and  gradually  sloped  off  towards  the 
valley  by  the  bed  of  the  glacier  being  forced  up  over  it  during  the  middle  of 
the  glacial  epoch.  As  this  Echo  Lake  glacier  has  evidently  been  an  important 
element  in  causing  the  glacial  action  at  the  upper  part  of  the  American  Val- 
ley, a  short  description  of  its  old  bed  will  be  useful.  The  Echo  Lake  Valley 
is  about  four  miles  long,  running  in  a  direction  southeast,  northwest,  and 
terminating  towards  the  northern  or  upper  end  in  a  perfect  amphitheater,  sur- 
rounded by  high  peaks.  The  chord  of  this  amphitheater  or  cirque  measures 
probably  two  miles  and  a  half,  affording  ample  area  for  the  formation  of  a 
vast  glacier.  The  valley  abuts  to  the  southeast  against  the  western  wall  of 
Lake  valley  at  the  north  termination  of  the  depression  which  forms  Johnson's 
Pass.  The  bottom  of  the  valley  is  now  occupied  by  two  lakes,  one  of  which 
la  a  mile  and  three-quarters  long,  and  a  quarter  of  a  mUe  broad,  with  a  depth 
of  water  of  150  feet.  The  other,  or  upper  lake,  is  smaller  and  not  more  than 
thirty-five  feet  deep.  They  are  separated  by  a  belt  of  rock  a  few  yards  broad, 
in  which  the  granite  presents  a  more  schistose  character.  The  rocks  on  the 
border  of  the  lake  show  evident  marks  of  glacial  action  to  a  height  of  400 
feet  above  its  level,  and  moraine  matter  has  been  deposited  f ally  200  feet 
higher,  so  that  the  Echo  Lake  glacier  must  have  been  between  seven  and  eight 
hundred  feet  thick.  During  the  earlier  part  of  the  glacial  epoch  it  was  pre- 
cipitated over  an  almost  perpendicular  cliff,  a  thousand  feet  high,  into  Lake 
Valley,  and  whilst  pursuing  this  course  it  piled  up  a  vast  moraine  on  its  south- 
west border,  the  upper  end  of  which  terminates  at  a  height  of  about  300  feet 
above  the  level  of  the  lake.  This  now  forms  the  divide  between  Echo  Lake 
and  the  American  Biver  galley.  The  true  nature  of  this  embankment  is  well 
shown  where  it  terminates  above  Lake  Valley,  and  also  at  its  upper  part 
where  it  joins  a  spur  of  the  mountain,  but  the  greater  portion  of  it  has  been 
so  completely  covered  in  by  detritus,  under  the  form  of  mountain  meal,  and 
the  few  rocks  that  appear  on  the  surface  are  so  completely  rounded  and 
polished  that  but  for  the  appearances  at  the  upper  and  lower  ends,  its  true 
character  as  a  lateral  moraine  would  not  be  suspected. 

As  before  stated,  the  lower  end  of  Echo  Lake  Valley  terminates  at  the  edge 
of  the  escarpment  forming  a  portion  of  the  sides  of  Lake  Valley,  and  it 
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was  eyidently  over  this  escazpment  that  the  glacier  flowed  daring  a  long 
time;  but  as  Lake  Valley  itself  became  filled  vnth  ice,  and  its  glacier  reached 
to  the  height  of  six  or  seven  hundred  feet  above  the  side  of  the  valley  tt 
Johnson's  Pass,  Echo  Lake  glacier  could  no  longer  escape  into  the  valley, 
but  was  deflected  with  the  vast  ice  stream  from  Lake  Valley  down  the  valley 
of  the  American  Biver.  In  taking  this  new  direction,  the  bed  of  the  glacier 
was  forced  up  over  what  had  been  before  its  lateral  moraine,  grinding  off  the 
angles  of  the  rocks,  and  filling  up  the  interstices  with  mountain  meal,  so  that 
the  moraine,  particularly  towards  the  American  Valley,  presents  a  gentle 
slope,  with  only  an  occasional  boulder  visible.  The  Echo  Lake  side  of  the 
embankment  is  much  steeper,  and  a  few  feet  below  its  crest  has  a  ridge  of 
moraine  rocks,  with  perfectly  sharp  edges.  This  ridge  is  separated  from  the 
top  of  the  embankment  by  a  shallow  depression,  a  few  yards  broad.  These 
rocks  had  evidently  been  deposited  on  the  ridge  of  mountain  meal  as  ktenl 
moraine,  after  the  Lake  Valley  glacier  had  retreated  below  the  level  of  the 
pass  so  that  the  Echo  Lake  glacier  could  resume  its  former  course. 

On  the  south  side  of  the  head  of  the  pass,  a  large  quantity  of  moraine  matter 
has  been  deposited  from  the  glacier  coming  in  from  the  south  end  of  Lake  Val- 
ley. Until  Lake  Valley  itself  had  been  filled  with  ice  up  to  the  level  of  the 
pass,  the  moraine  matter  from  this  glacier  would  be  deposited  in  the  valley; 
but  as  soon  as  the  ice  reached  the  level  of  the  pass,  a  large  moraine  was  de- 
posited, extending  nearly  half  a  mile  across  the  head  of  the  pass,  and  then  bend- 
ing to  the  west  down  the  American  Valley.  This  moraine,  at  the  point  where 
it  leaves  the  mountain,  is  apparently  about  four  hundred  feet  high,  and  a 
quarter  of  a  mile  thick  at  its  base,  and  is  composed  of  large  masses  of  gran- 
ite, with  their  edges  quite  sharp.  Even  a  mile  below  th  e  head  of  the  pafls, 
the  moraine  is  150  feet  high  and  400  feet  thick,  here  forming  the  north  wall 
of  the  basin  of  Andrean  Lake,  a  small  lake  about  300  yards  long  and  250 
broad,  situated  directly  at  the  foot  of  the  mountain,  on  the  south  side  of  the 
American  Valley.  The  rocks  at  this  part  of  the  moraine  are  more  or  less 
rounded,  and  the  interstices  filled  with  the  finer  detritus.  The  middle  of  the 
valley,  near  its  head,  and  for  some  distance  down,  is  covered  with  a  thick  de- 
posit of  mountain  meal,  interspersed  with  large  boulders,  which  have  evidently 
been  glaciated  from  the  northeast.  This  has  been  opened  to  the  depth  of 
twenty  feet  without  reaching  the  country  rock.  It  is  completely  unstratified, 
and  contains  a  few  boulders,  well  rounded,  but  not  very  large,  at  least  such 
was  the  case  in  a  cut  and  tunnel  made  in  the  deposit  towards  the  north  side 
of  the  valley.  In  making  the  cut,  a  layer  of  gravel  was  found  about  eighteen 
inches  from  the  surface;  it  was  about  two  inches  thick,  and  composed  of 
rounded  quartzose  and  other  pebbles,  and  must  hi^e  been  derived  from  some 
disintegrated  conglomerat-e  beds.  The  only  probable  source  of  this  thick 
deposit  of  finer  detritus  is  from  the  bed  of  Echo  Lakes,  and  the  glaciated 
mountains  to  the  northeast  of  the  lower  lake.  It  is  found  forming  the  bed 
of  the  American  Valley  for  three  or  four  miles  from  the  summit  of  the  pass, 
but  beyond  this  point  it  gradually  disappears,  so  that,  at  six  miles  from  the 
summit,  it  was  found  extremely  difficult  to  find  any  dirt  to  fill  into  the  crev- 
ices between  the  rocks,  when  making  a  road  through  the  valley. 
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Such  is  a  general  sketch  of  the  results  of  glacial  action  at  the  head  of 
American  Valley — results  which  could  only  have  been  produced  under  totally 
different  climatic  conditions  than  a  mere  diminution  of  the  mean  annual  tem- 
perature. It  is  evident  that  the  formation  of  the  large  moraine  across  the 
head  of  the  pass,  from  the  glacier  coming  from  the  head  of  Lake  Valley, 
could  only  have  taken  place  when  the  surface  of  the  mountain  at  the  head  of 
the  pass  was  uncovered  by  snow,  at  least  during  a  part  of  the  year;  or,  in 
other  words,  at  the  time  that  the  glacier  in  Lake  Valley  had  attained  a  thick- 
ness of  more  than  a  thousand  feet,  there  was  no  permanent  glacier  at  the 
head  of  the  pass.  At  present,  the  snow  by  the  end  of  the  winter  is  from  ten 
to  twenty  feet  deep  at  the  head  of  the  pass,  and  from  four  to  eight  feet  deep 
in  Lake  Valley,  and  it  has  melted  in  the  valley  six  to  eight  weeks  before  it 
disappears  from  the  head  of  the  pass.  With  a  colder  climate,  in  which, 
however,  the  relative  temperature  of  the  summer  and  winter  should  be  the 
same  as  at  present,  it  is  evident  that  long  before  the  Lake  Valley  glacier  had 
attained  a  thickness  of  one  thousand  feet,  a  glacier  some  hundreds  of  feet 
thick  must  have  occupied  the  head  of  the  pass,  so  that  the  moraine  matter 
brought  down  by  the  southern  tiibutaries  of  Lake  Valley  glacier  could  not 
have  been  deposited  there,  but  must  have  been  carried  down  the  valley  of 
the  American  River  as  soon  as  the  Lake  Valley  glacier  was  thick  enough  to 
force  the  ice  stream  in  that  direction.  The  most  probable  climatio  conditions 
under  \^bich  such  a  deposition  of  moraine  matter  as  is  found  at  the  head  of 
the  American  Valley  could  take  place  are,  a  colder  winter  with  a  very  heavy 
snow-fall,  and  a  hot  summer,  during  which  the  snow  would  be  removed  from 
the  surface,  even  at  an  elevation  of  7,000  feet,  when  not  fed  by  glaciers.  The 
gradual  filling  up  of  Lake  Valley  by  ice,  was  the  result  of  the  many  glaciers 
coming  into  it  on  all  sides,  as  has  been  shown  by  Prof.  J.  LeConte,  and 
which  had  their  origin  in  mountains  from  1,500  to  2,000  feet  above  the  level 
of  the  pas.4.  That  these  ice  streams  were  pouring  into  Lake  Valley  when  the 
head  of  the  American  Valley  was  comparatively  free  from  ice,  is  proved,  also, 
by  the  formation  of  the  large  lateral  moraine,  from  Echo  Lake  glacier,  on  the 
north  side  of  the  valley.  Another  fact  that  would  indicate  the  rapid  disap- 
pearance of  ice  at  the  upper  part  of  the  American  Valley  during  the  height 
of  the  glacial  epoch  is,  the  comparatively  slight  longitudinal  extension  of  the 
glaciers  down  the  American  Valley.  Although  there  is  undoubted  evidence 
that  in  Lake  Valley,  and  at  the  head  of  Johnson's  Pass,  the  ice  attained  a 
thickness  of  six  hundred  feet  above  the  level  of  the  pass,  yet  the  larger  part 
of  the  terminal  moraine  matter  has  been  deposited  within  six  or  seven  miles 
of  the  head  of  the  pass,  and  at  an  elevation  of  only  1,000  feet  below  the  top 
of  the  pass.  Now,  the  rapid  disappearance  of  this  American  Valley  glacier, 
fed,  as  it  was,  by  the  Echo  Lake  glacier,  and  also  by  the  vast  ice  stream  from 
Lake  Valley,  would  indicate  that  it  must  have  been  exposed  to  a  much  higher 
summer  temperature  than  prevails  at  present.  The  topographical  formation 
of  the  American  Valley  would  also  favor  the  melting  of  the  ice,  as  the  valley 
opens  directly  on  the  heated  plains  of  the  Sacramento,  and  thus  affords  a 
channel  for  the  hot  air  of  the  plains  during  the  summer,  and  for  the  moisture* 
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laden  air  from  the  warmer  ocean  that  probably  existed  far  on  into  the  glacial 
epoch.* 

Should  the  facta  above  stated  admit  of  the  interpretation  I  haye  giyen  them, 
it  is  evident  that  they  are  inconsistent  with  the  views  of  those  who  regard 
the  glacial  epoch  as  the  result  of  mere  geological  changes  in  the  distriba- 
tion  of  land  and  water.  That  these  changes  may  have  played  a  subordinate 
part  in  intensifying  the  influence  of  cosmical  causes  is  probable,  just  as  the 
immense  outflows  of  volcanic  rocks,  covering  so  many  thousands  of  square 
miles  of  our  continent  to  the  depth  of  1,800  to  2,000  feet,  must  have  exerted 
a  great  influence  on  the  warmer  climate  of  the  Miocene.  In  fact,  as  I  have 
before  stated  to  the  Academy,  I  believe  the  heated  term  of  the  Miocene  is 
much  more  easily  referable  to  geological  causes  than  is  the  cold  of  the  glacial 
epoch. 

Without  wishing  to  attach  too  much  importance  to  the  facts  above  stated,  I 
think  the  evidences  of  glacial  action  at  the  head  of  Johnson's  Pass  are  in- 
consistent with  any  other  hypothesis  than  that,  far  on  in  the  glacial  epoch, 
cold  winters,  with  heavy  snow-falls,  alternated  with  very  hot  summers;  and 
also  that,  at  the  same  period,  there  was  no  permanent  ice-covering  on  the 
surface  at  an  elevation  of  7,000  feet  above  the  sea,  at  least  in  these  latitudes. 
It  is,  I  think,  only  in  such  climatic  conditions  that  the  vast  moraines  at  the 
head  of  Johnson's  Pass  could  have  been  formed,  particularly  the  embank- 
ment moraine  on  the  north  side  of  Andrean  Lake,  ^his  moraine  could  not 
have  been  formed  by  a  glacier  pushing  its  end  out  into  water,  as  Professor 
LeCompte  has  shown  was  probably  the  case  with  similar  moraines  in  Lake 
Yalley  and  Mono  Lake.  The  only  conditions  under  which  the  moraine  on 
the  south  side  of  the  American  Yalley  could  have  been  formed  was,  that  the 
surface  on  which  it  rests  was  not  covered  by  ice  at  the  time  the  Lake  Yalley 
glacier  had  reached  the  level  of  the  head  of  the  pass.  The  glacier  from  the 
head  of  Lake  Yalley,  by  far  the  largest  entering  the  valley,  then  deposited  a 
lateral  moraine,  stretching  some  distance  across  the  head  of  the  American 
Yalley.  As  the  ice  accumulated  in  Lake  Yalley,  and  began  to  deflect  the 
Echo  Lake  glacier  to  the  west,  the  glacier  from  the  south  end  of  the  valley 
was  also  forced  in  the  same  direction,  depositing  its  moraine  where  the  sur- 
face was  still  uncovered  by  ice,  and  thus  laying  the  foundation  on  which 
moraine  matter  subsequently  lodged,  as  the  rapidly  melting  ice  during  the 
summer  months  exposed  its  surface,  even  after  the  rest  of  the  valley  was 
permanently  covered  with  ice. 

The  accompanying  rough  plan  shows  the  deposition  of  moraine  matter  at 


*It  la  probable  that  a  glaeier  hM  extended  aome  distance  down  the  American  Vall^ 
below  tbe  point  indicated,  bnt  tbla  I  believe  to  have  been  later  in  the  glacial  epoch,  when 
the  glaciers  at  the  head  of  the  valley  were  possibly  diminishing  in  thicknesa,  and  after  the 
great  ice  acnlptnring  in  the  higher  mountains  had  been  effected.  I  belieTe  that  it  vas  in 
the  earlier  stages,  and  during  the  height  of  the  glacial  ei>och,  that  the  principal  ice  scnlp- 
tnring  took  place,  caused  by  the  sudden  and  great  alternations  of  temperature.  The 
moraine  matter  deposited  by  the  retreating  glaciers  was  evidently  very  alight,  in  com- 
pariaon  with  that  deposited  whilst  they  were  inoreaaing. 
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the  head  of  Johnson's  Pass.    I  regret  that,  owing  to  an  accident  to  my  moun- 
tain barometer,  I  was  unable  to  obtain  exact  hypsometrioal  measurements. 

NoTB.— since  fhls  paper  was  writte;i,  I  have  read  Mr.  OroU's  work,  CUmaU  and  Time, 
of  which  a  large  part  la  ocoaplei  In  attempting  to  proye  that  during  the  i^aclal  epooh  the 
•ommen  must  have  been  colder  than  at  present.  As  the  grounds  on  which  his  ai^^oment 
is  foanded  are  more  or  less  hypothetical,  and  his  condnsions  are,  I  think,  IncbnslsteDt 
with  the  slight  horin>otal  extension  of  the  ancient  glaciers,  not  only  in  the  Sierras,  bnt, 
as  I  hsTe  shown,  also  in  the  Pnebla  monntalns,  I  mast  conclnde  that  at  least  in  this  part 
of  the  earth's  surface  the  glacial  epoch  was  marked  by  cold  winters  with  very  heayy  snow- 
fall, and  hot  summers.  The  glacier  coming  from  the  south  end  of  the  Puebla  range  offers 
even  a  more  marked  example  of  slight  horizontal  extension  than  that  at  the  head  of  the 
American  Valley.  This  glacier  had  its  origin  in  a  valley  six  miles  long  and  a  mile  broad, 
surrounded  by  peaks  from  6,000  to  7,600  feet  high,  and  which  still  retain  snow  on  them 
during  the  whole  year.  At  the  height  of  the  glacial  epoch,  this  valley  must  have  been 
filled  by  a  vast  glacier  which  escaped  into  the  Puebla  Valley,  the  latter  valley  being  at 
an  elevation  of  4,600  feet  above  the  sea;  and  yet  under  these  circumstances  the  terminal 
moraine  does  not  extend  more  than  a  mile  and  a  quarter  into  the  valley,  although  at  its 
head,  or  near  the  foot  of  the  mountain,  it  has  probably  a  thickness  of  three  hundred  feet. 

Mr.  Lockington  presented  a  communication  drawing  the  at- 
tention of  the  Academy  to  the  unhealthy  condition  of  the  build- 
ing, suggesting  remedies  therefor,  and  that  a  committee  be  aj)- 
pointed  to  collect  funds  to  improve  the  premises. 


Special  Meeting,  Bepteubbb  28,  1875. 
Vice-President  Edwards  in  the  Chair. 

Thirty-five  members  present. 

By  request  of  Mr.  Edwards,  General  Oolton,  President  of 

Board  of  Trustees,  explained  the  object  of  the  Special  Meeting. 

He  stated  that  the  Board  of  Trustees  had  held  a  special  meeting, 

at  which  Messrs.  Felton  and  Hittel,  Attorneys  for  Mr.  Lick, 

were  present.    At  this  meeting  Mr.  Felton  had  read  such  parts 

of  Mr.  Lick's  new  deed,  dated  September  21,  1875,  as  were 

changed  from  the  deeds  of  July^  16,  1874,  and  September  16, 

1875.    The  Trustees  had  informally  agreed  to  the  changes  made 

I         by  Mr.  Lick.    At  the  same  meeting  a  deed  was  read,  dated  Sep- 

j         tember  21,  1875,  giving  to  the  Academy,  without  any  restrictions 

I         whatever,  the  property  on  Market  Street,  formerly  deeded  by 
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Mr.  Lick  to  the  Academy  with  certain  restrictions,  which  are  set 
forth  in  a  deed  dated  October  14,  1873. 

This  was  also  informally  accepted  by  the  Trustees.  Although 
the  Trustees,  under  the  law,  and  the  Constitution  of  the  Academy, 
are  authorized  to  take  charge  of  the  property  of  the  corporation 
and  attend  to  its  temporal  affairs,  the  Board  had  thought  it 
proper  in  a  matter  of  this  importance,  to  call  a  meetmg  of  the 
Academy  to  endorse  the  action  of  the  Trustees,  or  authorize  them 
to  act.  It  was  explained  that  the  new  deed  to  the  property  on 
Market  Street  was  eminently  advantageous  to  the  Society.  Also 
that  the  new  **  Trust  Deed  "  afTected  the  Academy  very  slightly; 
and  as  all  the  other  beneficiaries  but  one  had  signed,  it  only  re- 
mained for  the  Academy  to  assent  before  sending  it  East  for  the 
signature  of  John  H.  Lick. 

General  Colton  called  on  the  Secretaiy  to  read  the  Besolution 
which  the  Board  of  Trustees  proposed  to  adopt. 

The  Resolution  was  then  read  as  follows: 

Resolved,  That  the  California  Academy  of  Sciences  do  hereby  accept  the 
deed  of  James  Lick,  party  of  the  first  part,  Bichard  S.  Floyd,  Faxon  D.  Ath- 
erton,  Sr.,  Bernard  D.  Mnrphy,  John  H.  Lick  and  John  Nightingale,  parties 
of  the  second  part,  and  the  California  Academy  of  Sciences,  the  Society  of 
California  Pioneers,  the  Protestant  Orphan  Asylnm,  the  Ladies'  Protection 
and  Belief  Society,  the  Mechanics'  Institute,  and  the  Society  for  the  Preven- 
tion of  Cruelty  to  Animals,  the  City  of  San  Jose,  A.  B.  Forbes,  J.  B.  Eoberts, 
Ira  P.  Rankin,  Robert  McEkoy,  J.  D.  B.  Stillman,  Horace  Davie,  A.  S.  Hal- 
lidie,  John  Oscar  Eldiidge,  and  Lorenzo  Sawyer,  parties  of  the  third  part, 
which  said  deed  is  dated  September  21st,  1875,  and  all  the  terms  and  condi- 
tions thereof,  and  do  hereby  release  and  discharge  the  said  above-mentioned 
paiiies  of  the  second  part,  in  said  deed  named,  from  the  performance  of  any 
of  the  daties  imposed  npon  them  by  those  certain  deeds  mentioned  therein, 
dated  respectively  on  the  16th  day  of  July,  1874,  and  the  16th  day  of  Septem- 
ber, 1875,  which  are  inconsistent  with  the  terms  and  conditions  of  said  ftrst- 
mentioned  deed. 

Resolved,  further.  That  David  D.  Colton  (President)  and  Charles  G.  Tale 
(Secretary),  of  the  Board  of  Trustees  of  this  corporation,  be  and  are  hereby 
instructed  to  seal,  sign,  acknowledge,  execute  and  deliver  said  first-mentioned 
deed  in  the  name  of  this  corporation,  and  with  their  names  attached  as  soch 
President  and  Secretary  of  the  Board,  and  affix  the  corporate  deal  of  this 
Academy  thereto;  and  their  acts  in  compliance  with  the  above  instmctionB 
are  hereby  ratified  and  confirmed  as  the  act  and  deed  of  this  corporation 

Resolved,  further.  That  this  corporation  also  accepts  and  receives  that  cer- 
tain other  deed  from  James  Lick,  party  of  the  first  part,  to  the  Califomia 
Academy  of  Sciences,  party  of  the  second  part,  dated  September  21st,  1875. 
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By  request  of  tbe  presiding  officer,  Mr.  Hittel,  who  was 
present  with  the  new  *'  Trust  Deed"  of  James  Lick,  explained 
the  changes  which  had  been  made  in  this,  compared  with  the 
former  one. 

Mr.  Hittel  then  read  the  deed  to  the  property  on  Market 
Street,  stating  that  it  had  been  acknowledged  by  Mr.  Lick.  It 
is  as  follows: 

JAMES  LICK 

TO 

CALIFORNIA  ACADEMY  OF  SCIENCES. 

This  Indentube,  made  and  entered  into  this  21st  day  of  Sep- 
tember, 1875,  between  James  Lick,  of  the  City  and  County  of 
San  Francisco,  State  of  California,  party  of  the  first  part,  and 
the  ''  California  Academy  of  Sciences,"  a  corporation  organized 
and  existing  under  the  laws  of  the  State  of  California,  and  having 
its  principal  place  of  business  at  the  said  City  and  County  of 
San  Francisco,  the  party  of  the  second  part,  witnesseth: 

Whebeas,  Said  party  of  the  first  party  heretofore  executed  and 
delivered  to  the  said  party  of  the  second  part,  a  certain  deed, 
dated  on  the  fifteenth  day  of  February,  A.  D.  1873;  which  said 
deed  was  duly  recorded  in  the  office  of  the  County  Recorder  of 
the  said  City  and  County  of  San  Francisco  on  the  20th  day  of 
February,  A.  D.  1873,  in  Liber  six  hundred  and  ninety-six  (696) 
of  Deeds,  commencing  at  page  three  hundred  and  sixty-four 
(364),  which  said  deed  conveyed  the  following  described  piece  or 
parcel  of  land  in  said  City  and  County  of  San  Francisco,  State 
aforesaid,  circumscribed  by  a  line  commencing  at  a  point  on  the 
south-easterly  line  of  Market  Street  distant  one  hundred  and 
ninety-five  feet  south-westward  from  the  south-westerly  comer  of 
Market  and  Fourth  Streets,  and  running  thence  south-easterly 
and  parallel  with  said  Fourth  Street,  one  hundred  and  ninety- 
five  (195)  feet;  thence  south-westerly  at  an  angle  of  forty-five 
degrees  to  a  point  two  hundred  and  seventy-five  (275)  feet  from 
said  south-easterly  line  of  Market  Street,  which  said  last  men- 
tioned point  constitutes  the  south-westerly  comer  of  the  hun- 
dred vara  lot  hereinafter  mentioned;  thence  north-westerly  and 
parallel  with  said  Fourth  Street,  two  hundred  and  seventy-five 
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(275)  feet  to  said  south-easterly  line  of  Market  Street;    theziee 
north-easterly  and  along  said  mentioned  line  of  Market  Street 
eighty  (80)  feet  to  the  point  of  commencement.     Said  parcel  of 
land  being  a  portion  of  that  certain  lot  of  land  laid  do^m    and 
commonly  known  upon  the  official  map  of  said  City  of  San  !Fraii- 
Cisco,  as  one  hundred  vara  lot  number  one  hundred  and  twenty- 
six  (126),  with  certain  reservations  and  exceptions,  and   upon 
certain  terms  and  conditions  subsequent,  all  of  which  are  fnllj 
expressed  in  said  deed,  reference  to  which  said  deed  is  hereby 
expressly  made. 

And  Wh£beas,  Said  party  of  the  first  part  afterwards  execmied 
and  delivered  to  the  said  party  of  the  second  part  a  certain  other 
deed  dated  on  the  Third  day  of  October,  A.  D.  1873,  which  said 
deed  was' duly  recorded  in  the  office  of  the  County  Becorder  of 
the  said  City  and  County  of  San  Francisco  on  the  Fourteenth 
day  of  October,  A.  D.  1873,  in  Liber  seven  hundred  and  eighteen 
(718)  of  Deeds,  commencing  at  page  three  hundred  and  eighty- 
seven  (387),  which  said  last  mentioned  deed  granted,  gave,  con- 
veyed and  confirmed  to  said  party  of  the  second  part,  all  the 
lands  and  premises  described  in  said  first  mentioned  deed  and 
above  described,  vdth  certain  reservations  and  exceptions,  and 
upon  certain  other  terms  and  conditions  subsequent,  all  of  which 
are  fully  expressed  in  said  last  mentioned  or  second  deed,  refer- 
ence to  which  is  hereby  expressly  made. 

Now  Thebefobe,  In  consideration  of  the  premises  and  the 
respect  and  esteem  said  party  of  the  first  part  has  and  bears  to 
the  said  parly  of  the  second  part,  and  the  desire  of  the  said 
party  of  the  first  part  to  further  promote  the  prosx>erii7  of  the 
party  of  the  second  part,  and  for  the  benefit  of  the  Sciences  in 
general,  and  in  order  to  relieve  the  said  party  of  the  second  pari 
from  all  the  terms  and  conditions  subsequent,  contained  in  said 
above  mentioned  deeds,  or  either  of  them,  and  from  any  and  all 
terms,  conditions  and  provisos,  if  any  exist,  the  said  party  of  ihe 
first  part  hath  granted,  given,  confirmed,  remised,  released,  and 
forever  quit-claimed,  and  by  these  presents  does  grant,  give,  con- 
firm, remise,  release,  and  forever  quit-claim  unto  the  said  party 
of  the  second  part  all  the  lands  and  premises  described  in  said 
above  mentioned  deeds  and  hereinbefore  described. 

To  have  and  to  hold,  all  and  singtdar,  the  premises  hereby 
granted,  given,  confirmed,  remised,  released  and  quit-claimed 
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xmto  the  said  party  of  the  second  part  and  its  successors,  in  fee 
simple,  absolute,  and  without  any  conditions  whatsoever. 

In  witness  whereof  the  said  party  of  the  first  part  has  hereunto 
set  his  hand  and  seal  the  day  and  year  first  herein  above  written. 
(Signed,) 

JAMES  LICK.     [L.  8.1 
[Recorded  September  29th,  1875,  at  20  minutes  past  10  o'clock, 
in  liiber  801  of  Deeds,  page  253.] 

After  the  reading  of  the  deed,  the  resolutions  prepared  by  the 
Trustees  and  before  read,  was  again  read  by  the  Secretary. 

On  motion  of  Dr.  George  Hewston,  seconded  by  Charles  Wol- 
cott  Brooks,  the  Besolution  was  adopted  as  read. 

On  motion,  the  Trustees  were  requested  to  convey  the  thanks 
of  the  Academy  to  Mr.  Lick. 


JKeouulb  Meetzng,  Ootobeb  4th,  1875. 

Second  Vice-President  in  the  Chair. 
Forty  members  present. 

Dr.  Q.  F.  Becker  was  prox>osed  as  a  candidate  for  member- 
ship. 

Donations  to  the  Museum :  Fourteen  botanical  specimens  from 
Lower  California,  by  G.  W.  Dunn.  Tusks  of  Wild  Boar  from 
Santa  Bosa  Island,  from  W.  G.  Blunt.  Bock  from  Choumagin 
Islands  bearing  specimen  of  Tsrebraiulina  septerUrUmales,  dredged 
from  forty  fathoms  by  W.  G.  W.  Harford.  Fragments  of  an- 
cient pottery,  and  one  botanical  specimen,  from  T.  J.  Butler, 
Prescott,  Arizona.  Insects  from  La  Paz,  from  Dr.  D.  E.  Hun- 
gerford.  Hawaiian  cotton,  presented  by  C.  C.  Coleman.  Silver 
ore  from  Arizona,  by  James  Riley,  Cerbat,  Arizona.  Two  speci- 
mens of  silver  ore  from  Inyo  County,  from  J.  R.  Frink.  Sixty- 
eight  specimens  of  minerals  from  various  localities,  from  R.  H. 
Sinton.  Thirteen  specimens  of  ore  from  White  Pine,  from  T. 
H.  Wells.  Four  specimens  imitation  marble  on  slate,  and  one 
specimen  imitation  porphyry  on  slate,  from  I.  T.  Milliken,  San 
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FrancicBo.  One  specimen  Fontinalis  antipyrUica,  from  R.  K. 
Nuttall.  Crustacean,  from  Dr.  W.  H.  Jones,  U.  S.  S.  Portsmouth. 
Specimen  of  Manna  found  on  Eucalyptus  on  State  University 
grounds.  Mr.  Stearns  said  this  was  the  first  discovery  of  tbe 
kind  on  any  Eucalyptus  in  California. 

Dr.  Blake  read  the  following  paper: 

On  Phylloxera. 

BT     JAMBS     BLAXB,     M.    D. 

During  the  last  week,  I  visited  one  of  our  extensive  vineyards  in  SoDomt 
conntj,  for  the  purpose  of  investigating,  as  far  as  a  few  hours  would  permit, 
the  Phylloxera  question,  and  as  what  I  observed  may  be  interesting  to  somei 
I  will  briefly  state  the  results  of  my  observations. 

The  proprietor  of  the  vineyard  was  not  certain,  before  I  commenced  my 
investigations,  if  any  of  his  vines  were  affected.  All  he  had  observed  vas, 
that  in  separate  patches  about  the  vineyard  the  vines  looked  sickly.  Some  of 
them  had  died,  and  others  were  evidently  dying;  but,  he  stated,  as  he  had 
noticed  the  same  sort  of  thing  for  years,  he  did  not  attribute  this  to  the  new 
pest,  although  disease  amongst  the  vines  had  never  shown  itself  to  the  same 
amount  as  at  present.  In  exposing  the  roots  of  one  of  the  badly  diseased 
vines,  it  was  found  to  be  covered  by  the  insect.  From  two  or  three  inches 
below  the  surface  to  as  far  down  as  the  roots  were  traced  (four  feet),  even- 
crack  and  crevice  in  the  outside  bark  of  the  root,  was  literally  lined  by  Phyl- 
loxera. The  vines  in  which  this  occurred  were  evidently  in  a  dying  condi- 
tion. They  had  pushed  out  a  few  weakly  shoots  in  the  spring,  which  had 
not  grown  more  than  a  few  inches,  and  they  had  a  few  aborted  bunches  of 
grapes.  They  certainly  would  be  dead  next  year.  I  noticed,  in  exposing  the 
roots  of  the  vine,  that  there  were  no  superficial  roots,  at  least,  liviog.  Some 
remains  of  dead  roots  were  found  on  digging  down,  but  nothing  alive  except 
the  main  roots.  The  lowest  roots  were  not  exposed,  but  from  the  escape  of 
sap  from  the  cut  surfaces  of  the  roots,  it  was  evident  that  a  certain  amount 
of  absorption  was  going  on,  and  therefore  that  a  large  portion  of  the  smaller 
rootlets  must  be  uninjured.  The  roots  of  apparently  a  perfectly  healthy  vine 
were  then  examined.  The  plant  had  made  quite  a  luxurious  growth,  some  of 
the  shoots  being  from  six  to  eight  feet  long,  and  it  had  on  it  about  fourteen 
pounds  of  grapes,  which  appeared  to  be  ripening  perfectly.  The  Phylloxera 
was  found  on  the  roots,  but  in  much  smaller  numbers  than  in  the  other  vine. 
Here  they  were  confined  to  one  or  two  cracks  in  the  bark,  and  although  pretty 
thick  in  these  cracks  near  the  surface,  they  were  only  met  with  in  small 
patches  at  a  foot  under  ground.  These  roots  were  followed  down  to  a  depth 
of  more  than  four  feet,  at  which  depth  a  patch  of  Phylloxera  was  found* 
which  consisted  of  not  more  than  a  dozen  insects.  About  six  inches  above 
this  was  another  patch,  containing  a  larger  number  of  individnals,  and 
about  every  six  or  eight  inches  up  the  surface  patches  of  the  insect  vero 
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found,  the  size  of  the  patches  becoming  hirger  as  they  were  found  nearer  the 
surf  Ace.  They  were  confined  ezolusively  to  a  single  longitudinal  crack  in  the 
bark,  at  least  from  where  the  roots  diyided,  about  two  feet  beneath  the  sur- 
face. As  before  stated,  they  were  found  in  patches,  no  insects  being  seen  in 
the  spaces  between  the  patches.  It  was  evident  the  crack  in  the  bark  of  the 
root  h  id  offered  a  route  by  which  the  insect  was  gradually  making  its  way 
down  on  the  root.  The  patches  undoubtedly  indicated  the  stages  by  which 
the  insect  proceeded  downwards,  one  insect  f^om  above  passing  over  the  in- 
tervening space  and  establishing  a  new  colony,  from  which  pioneers  again 
started  out  to  descend  still  lower.  From  the  few  insects  found  in  the  lowest 
patch,  it  is  probable  that  this  portion  of  the  root  had  but  just  been  attacked, 
and  that  not  more  than  one  generation  had  been  bom  there.  On  some  small 
roots  that  were  given  off  about  a  foot  from  the  surface,  I  found  but  one  insect, 
and  that  near  the  main  root.  The  soil  of  the  vineyard  was  a  gray  clay,  con- 
taining a  considerable  quantity  of  sand.  It  was  derived  from  the  disintegra- 
tion of  volcanic  sedimentary  rocks,  and  as  it  had  been  well  ploughed  and 
harrowed,  it  was  quite  fine  and  dusty.  Under  these  circumstances,  it  is 
quite  certain  that  the  insect  would  not  reach  the  roots  of  the  vine  through 
cracka  and  holes  in  the  ground,  as  it  is  stated  to  do  in  France.  Here  there 
can  be  no  doubt  but  that  the  migrations  of  the  insect  took  place  down  the 
cracks  in  the  outer  bark,  which  not  only  afforded  it  a  road,  but  also  enabled 
it  to  introduce  its  sucker  into  the  softer  cambium,  from  wnich  it  derives  its 
nourishment,  and  which  it  could  not  have  reached  Jthrough  the  whole  thick- 
ness of  the  bark. 

The  fact  of  the  infection  of  an  apparently  healthy  vine,  offers  a  serious 
prospect  for  the  future  wine  prospects  of  the  State,  as  it  is  impossible  to  say 
to  what  extent  the  disease  already  exists.  It  is  probable  that  its  effects  only 
become  manifest  after  it  has  already  existed  on  a  vine  perhaps  for  years,  and 
I  think  it  likely  that  it  wiU  be  found  far  more  widespread  than  is  now  antici- 
pated. I  have,  however,  taken  measuies  to  ascertain  this  point,  and  I  trust 
these  remarks  may  call  the  attention  of  our  wine-growers  to  the  subject,  and 
lead  them  to  look  for  the  insect  amongst  their  apparently  healthy  vines.  My 
own  opinion  is,  that  when  a  vine  has  once  been  attacked  by  the  insect,  it  is 
merely  a  question  of  time  as  to  when  it  will  be  killed,  and  the  facts  above 
stated  show  how  hopeless  it  is  to  expect  to  be  able  to  eradicate  it  when  once 
it  is  established.  In  order  to  do  this,  we  should  have  to  expose  the  roots  of 
the  plant,  and  apply  our  remedies  below  the  lowest  point  where  the  insect 
has  penetrated.  This  is  simply  impossible.  The  only  chance  I  see  for  suc- 
cessfully meeting  the  disease  is,  to  endeavor  to  prevent  its  attacking  vines 
that  are  already  healthy,  and  I  think  this  can  most  likely  be  effected  in  a  man- 
ner that  may  not  involve  too  much  expense.  There  are  two  considerations  in 
the  history  of  the  insect,  which  lead  me  to  hope  that  this  may  be  done.  In 
the  first  place,  I  believe  that  at  least  in  loose,  pliable  soil,  that  is  kept  well 
cnltivated,  the  insect  can  only  find  access  to  the  roots  by  crawling  down  the 
cracks  in  the  bark,  or  in  the  crevices  that  are  generally  found  about  the  root 
at  the  surface  of  the  ground.  I  think  it  probable  that  some  application,  such 
as  tar  or  train  oil,  that  might  be  distasteful  to  the  insect,  might  prevent  ita 
crawling  down  the  stem ;  and  surrounding  the  stem  for  a  few  inches  with  fine, 
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shazp  sand,  wonld  not  leave  any  onoks  by  which  it  conld  find  its  way  beneath  the 
surface.  Again,  the  same  means  would  be  available  for  preventing  its  spreading. 
It  appears  that  the  way  it  spreads  from  one  locality  to  another  is,  that  it 
certain  seasons  of  the  year  some  of  the  insects  become  possessed  of  wings. 
These  then  come  to  the  surface  and  deposit  their  eggs  on  the  leaves  of 
the  vine,  being  often  carried  to  some  distance  by  the  winds,  and  by  this 
means  alone  it  would  appear  that  the  diseased  area  becomes  enlarged.  Now, 
the  same  plan  that  would  prevent  the  insect  from  descending  to  the  roots 
would  also  still  more  effectually  prevent  these  winged  Phylloxeras  from  com- 
ing to  the  surface  and  extending  the  area  of  the  disease. 

Unfortunately,  notwithstanding  the  attention  that  has  been  given  to  the 
subject  in  Europe,  the  natural  history  of  the  insect  has  been  but  imperfectly 
elucidated.  Perhaps  when  we  come  to  know  more  about  it  other  means  may 
suggest  themselves  for  controling  its  progress.  Up  to  the  present  time  no 
remedy  has  been  found  for  it,  and  if  I  may  be  allowed  to  express  an  opinion 
on  the  subject,  it  is  because  it  has  been  looked  for,  I  believe,  in  the  vrong 
direction,  by  endeavoring  to  destroy  the  insect  on  vines  that  are  already  dis- 
eased. For  reasons  above  stated,  J  believe  this  to  be  impracticable.  The 
plan,  I  think,  that  will  be  found  available,  will  be  to  give  up  the  vines  already 
attacked,  and  endeavor  to  preserve  those  which  are  not  already  infected. 

Dr.  Blake  read  the  following  paper: 

On  the  Reimer  Grape. 

BT  JA1CB8  BLAXK,   M.  D. 

In  a  communication  I  read  before  the  Academy,  last  November,  I  related 
some  analyses  that  I  had  made  of  the  juice  of  different  varieties  of  grapes, 
more  particularly  in  relation  to  their  fitness  for  making  wine.  Amongst  the 
grapes  anaylzed  was  one  called  the  Beimer,  in  connection  with  which  the  fol> 
lowing  facts  may  be  interesting:  The  day  after  I  had  received  the  grapes,  the 
proprietor  of  the  vineyard  called  on  me,  and  on  looking  over  the  grapes  that 
his  manager  had  sent  me,  told  me  when  he  saw  that  there  was  a  sample  of 
the  Beimer  amongst  them,  that  there  was  no  necessity  for  me  to  analyze  that, 
as  he  had  given  orders  to  have  all  the  vines  of  that  variety  to  be  destroyed. 
As  I,  however,  had  already  commenced  the  analysis,  I  went  on  with  it,  and 
discovered  that  this  grape  was  possessed  of  what  I  considered  the  best  prop- 
erties for  wine  making.  On  making  this  discovery,  I  requested  the  owner  of 
the  vineyard  to  have  some  wine  made  from  the  juice  of  this  grape  unmixed 
with  any  other.  This  was  done,  and  although  it  is  yet  rather  early  to  judge 
of  the  wine,  yet  it  certainly,  at  present,  promises  to  be  the  best  California 
made  wine  I  have  yet  tested,  and  orders  have  now  been  given  to  preserve 
every  shoot  and  sprout  of  the  Beimer  for  propagation.  It  is  certainly  the 
most  desirable  grape  for  Calif omia  that  I  have  yet  met  with.  It  is  a  very  fiM 
grower,  and  I  believe  even  a  more  prolific  bearer  than  the  Mission  grape.  It 
will  be  seen  by  the  analysis,  published  in  the  last  volume  of  the  proceedings, 
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thai  it  is  the  variety  that  contains  the  most  malic  acid,  and  the  ^ne  made 
from  it  has  certainly  developed  more  bouquet  than  any  California  made  wine 
of  the  same  age  I  have  yet  tasted,  thus  supporting  the  views  I  then  advanced 
as  to  the  influence  of  malic  acid  in  developing  the  aroma  of  wine.  It  would 
seem  that  the  vinicultural  mind  is  at  last  waking  up  to  the  value  of  malic 
acid  in  wine-making,  as  a  comparison  of  the  prices  paid  for  the  different 
varieties  of  grape,  with  the  data  famished  by  my  analyses,  will  show: 

MaUcadd    Price  in  Napa  Val- 
per  cent.  ley  per  ton. 

Zinfindel 0.60  $23.00 

Beiasling 0.57  18.00 

Mission 0.11  10.00 

Some  sixteen  years  ago  I  endeavored  to  call  the  attention  of  our  vine-growers 
to  the  necessity  of  propagating  the  more  acid  varieties  of  grape;  but  until 
within  the  last  three  or  four  years  the  greater  part  of  our  vineyards  have  been 
planted  with  the  old  Mission  grape,  undoubtedly  the  worst  wine  grape  that 
can  be  selected. 


Begulab  Meeting,  Ootobeb  18th,  1876. 

Second  Yice-President  in  the  Chair. 

Thirty-five  members  present. 

I>onationsto  the  Museum:  Three  boxes  of  recent  Sea  water 
Shells,  from  B.  H.  Stretch.  Photographs  of  relics  from  mounds, 
by  Mr.  Putnam.  Mr.  S.  Jennings,  through  Dr.  Gibbons,  pre- 
sented a  pearl  taken  from  a  shell  found  at  the  Navigator 
Islands;  also  the  shells.  J.  F.  Jerome  presented  specimens  cf 
the  Candle  Nut  from  what  the  Sandwich  Islanders  call  the 
«  Ku  £ui"  tree.  Black  Marble  from  Alaska,  from  J.  Daniels. 
Biiiierals  and  Fungus,  from  J.  F.  Jerome;  also  specimen  of  Holo- 
ihuria  used  as  food  by  the  Chinese,  shark's  fins  from  China,  Or- 
chilla  from  Lower  California.  B.  H.  Sinton  presented  specimens 
of  Copper  ore.  C.  C.  Parry  donated  specimen  of  mountain  ma- 
hogany. Dr.  A.  Kellogg  presented  Trout  from  Inyo  County, 
and  seventeen  specimens  of  Lichens.  James  Behrens  presented 
specimens  of  radiated  pyrites  from  Prussia. 
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Mr.  C.  D.  Otibbes  described  the  Candle  Nut  presented  as  the 
fruit  of  the  AleurUes  irUaba,  a  tree  of  the  family  EaphorbiacoB, 
grows  20  to  30  feet  high;  leayes  tri-lobed;  fruit  about  two 
inches  in  diameter;  inner  nut  very  hard  shell,  within  which  the 
meat  is  preserved  for  years;  good  to  eat,  but  rather  rich.  The 
oil  is  easily  expressed,  and  is  sent  to  England  for  candle  making. 
As  a  drying  oil  it  ranks  among  the  best.  The  Hawaiians  string 
the  kernels  of  the  nuts  on  slender  strips  of  bamboo  and  light 
them  as  candles;  they  burn  with  a  peculiar  but  pleasant  odor. 

Dr.  G.  F.  Becker  read  a  paper  on  **  Notes  on  a  new  feature  of 
the  Comstock  Lode." 

Dr.  Hermann  Behr  made  some  remarks  on  '^  Phylloxera." 

Henry  Edwards  read  the  following  paper: 

Pacific  Coast  liepidoptera.  No.  15.— Description  of  a  new 
species  of  Catocala,  from  San  Diegro. 

BT  HENBT.  BDWABDe. 

CcUocala  Augusta,    n.  sp.    Hy.  Edw. 

Primaries.  Ground  color,  very  pale  fawn-oolor,  almost  whitish.  All  the 
Unes,  particalarlj  the  sab-terminal,  strong  and  distinct.  Basal  space,  rather 
large,  covered  with  black  irrorations;  basal  half-line,  almost  obsolete.  T.  a., 
broad  on  costa,  with  a  doable  tooth;  thence  slightly  arcuate  to  a  space  be- 
yond the  middle,  there  forming  a  deep  tooth,  and  bent  again  to  the  internal 
margin.  This  line  is  deep  velvety  black,  edged  anteriorly  by  a  whitish  shade. 
T.  p.,  with  a  deep  median  double  tooth,  running  obliquely  from  the  median 
nerve  to  the  internal  margin,  in  a  series  of  four  teeth,  and  near  the  margin 
lost  in  a  brownish  shade.  Beniform,  large,  distinct,  whitish,  edged  with 
black.  Sub-reniform,  also,  large  and  white,  both  vith  grayish  shade  postfri- 
orly.  Sub-terminal  line,  very  strongly  marked,  with  deep  but  even  teeth, 
edged  anteriorly  with  gray  shade.  Sub-terminal  spots  between  the  nermles, 
well  defined,  oblong,  deep  black.    Fringes  whitish,  mottled  with  brown. 

Secondaries.  Rosy  red,  with  yellowish  tinge.  Mesial  band,  moderate, 
almost  straight  inwardly  until  it  reaches  the  middle,  when  it  narrows  and 
terminates  about  2^  lines  from  abdominal  margin.  Marginal  band  also  mod- 
erate, with  two  rather  prominent  teeth  near  the  anal  angle.  Apices,  broadly 
yellow.  Emarginations  and  costa,  also,  with  yellow  shiide.  Fringes,  white. 
Abdominal  margin,  clothed  with  fawn-colored  hairs. 

Underside.  The  black  bands  of  primaries  are  very  broad;  the  white  one* 
very  clear  and  distinct;  the  sub-basal  one  not  reaching  the  interior  margin; 
and  the  posterior  one  much  wider  on  the  costa  than  on  the  internal  margin. 
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Secondaries,  two-thirds  pale  yellowish  red,  the  mesial  band  narrower  than 
on  the  upper  side. 

Expanse  of  wings,  3.30  inch. 

Locality,  San  Diego,  Cal.    Mrs.  Jas.  Behrens. 

The  npper  wings  of  this  beautiful  species  recall  the  shade  of  the  Euro- 
pean C  Fraxinif  but  they  are  still  paler  in  color,  and  with  the  lines  even 
more  distinctly  marked.  Its  nearest  ally  is  C.  Luetana,  Hy.  Edw.,  from  Col- 
orado, but  it  differs  from  that  species  by  its  paler  gray  color,  by  the  reniform 
and  sub-reniform  being  whitish  instead  of  black,  by  the  lines  being  more 
deeply  and  regularly  toothed,  and  by  the  extreme  distinctness  of  the  sub- 
terminal  line.  The  color  of  the  secondaries  have  also  a  more  rosy  tint  than 
those  of  Ludana, 

For  this  interesting  addition  to  our  insect  fauna,  we  are  indebted  to  Mrs. 
James  Behrens,  who  has  frequently  added  great  rarities  to  her  husband's  col- 
lection, and  to  whotn,  through  the  medium  of  her  given  name,  I  have  great 
delight  in  dedicating  it.  Mrs.  Behrens  took  two  specimens  of  this  charming 
insect  in  August  last,  in  the  neig;hborhood  of  San  Diego. 

Mr.  Steams  read  the  following  paper: 

On  the  Vitality  of  Certain  I^and  MolluskB. 

BT  BOBT.    B.   O.   8TBABNB. 

'  I  submit  for  the  inspection  of  the  Academy  a  living  specimen  of  Bulitnus 
pdUidior,  Sby.,  one  of  nine  given  to  me  by  Prof.  Geo.  Davidson,  who  collected 
them  at  San  Jos^  del  Cabo,  Lower  California,  in  March,  1873. 

These  snails  were  kept  in  a  box  undisturbed  until  June  23d,  1875,  when  I 
took  them  out,  and,  after  examination,  placed  them  in  a  glass  jar  with  some 
chick-weed  and  other  tender  vegetable  food,  and  a  small  quantity  of  tepid 
water,  so  as  to  make  a  warm  humid  atmosphere.  This  hospitable  treatment 
induced  them  to  wake  up  and  move  about  after  their  long  fast  and  sleep  of 
tvpo  yean,  two  months  and  sixteen  days.  Subsequently  all  died  but  this,  which 
seems  to  be  in  pretty  good  health,  though  not  very  active. 

It  may  be  remembered  that  I  mentioned  before  the  Academy  at  a  meeting 
in  March,  1867,  an  instance  of  vitality  in  a  snail  {Helix  Veatchii)  from  Cerros 
Island,  even  more  remarkable,  the  latter  having  lived  without  food  from  1859, 
the  year  when  it  was  collected,  to  March,  1865,  a  period  of  six  years. 

The  famous  specimen  in  the  British  Museum  which  is  cited  in  the  books, 
ffelix  desertorunit  had  lived  within  a  few  days  of  four  years,  fastened  to  a  tab- 
let in  one  of  the  cases,  when  discovered  to  be  alive. 

Helix  desertorunif  as  the  specific  name  implies,  is  found  in  arid  and  sterile 
areas,  in  the  continents  of  Africa  and  Asia,  and  has,  as  will  be  perceived,  a 
wide  distribution.  From  the  former  continent,  I  have  specimens  from  Egypt, 
and  it  also  ranges  through  Arabia  in  the  latter. 

The  BuUmus  from  the  main-land  of  the  peninsula  of  Lower  California,  and 
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ffelix  Veatchii  from  Gerros  or  Cedros  Island,  off  the  coast  on  the  ocean  side 
of  the  same,  come  from  within  the  same  physical  environment,  being  com- 
paratively a  limited  distance  apart. 

The  Hdix  belongs  to  an  interesting  and  peculiar  Rronp,  probably  vaiietiei 
of  one  species,  which  includes,  at  present,  the  following  names:  (I)  Helix ano- 
lata,  8by.,  (2)  H.  Veitcku,  Newc,  (3)  H,  pandora,  Fbs.,  and  (4)  H.  leolt,  Pfr. 
Other  forms  geographically  approximate  may  hereafter,  on  further  investiga- 
tion, be  referred  to  the  same  lineage. 

Of  the  above,  (1)  H.  areolaia  was  the  first  described,  or  I  should  say  that  Uiis 
appears  by  the  date  to  be  the  first  name  bestowed  upon  any  member  of  thie 
group.  This  species  has  been  quoted  from  Oregon,  and  (4)  B,  leois,  horn  the 
Columbia  Eiver,  in  both  cases  erroneously.  The  figures  in  *'  Land  and  Fresh 
Water  Shells  of  North  America,"*  p.  177,  are  too  elevated  and  globose  for 
the  typical  areolata,  but  the  larger  figures  faithfully  represent  H.  Vtatchii. 
Elevation  and  rotundity  are  insular  characteristics  in  this  group,  and  aiwlata 
is  comparatively  depressed.  It  is  found  in  considerable  numbers  on  the  up- 
lands around  Magdalena  Bay,  which  is  on  the  outer  or  ocean  shore  of  the 
peninsula,  in  latitude  about  249  40'  N. 

Bulimus  pallidior,  which  is  pretty  generally  distributed  through  Lower  CaH- 
fomia,  from  Cape  St.  Lucas  northerly,  has  also  erroneously  been  credited  to 
San  Diego  in  California  proper.  It  is  arboreal  in  its  habits,  at  least  daiing 
the  winter  season,  and  frequents  the  Copaiva  trees.  It  has  been  said  to  in- 
habit South  America,  which  is  probably  incorrect,  and  the  locality  ^'San  Juan," 
mentioned  in  "  L.  and  F.  W.  Shells,"  on  p.  195«  where  a  good  figure  of  this 
species  may  be  seen,  should  be  San  Juanico,  which  is  on  the  eatt  side  of  the 
peninsula,  in  latitude  about  270  N. 

The  great  importance  of  particularity  in  habitat  will  be  at  once  peroeived 
when  I  state  that  there  are  no  less  than  three  other  localities  on  the  west  coast 
of  America,  north  of  the  place  cited,  all  of  which  are  referred  to  in  various 
scientific  works  which  have  come  under  my  observation,  as  *'  San  Juan/'aod 
there  are  perhaps  as  many  more  '*  San  Juan's  "  Bouth  of  that  especially  quoted 
herein,  on  the  westerly  coast  of  America,  in  the  Central  and  South  American 
States. 

Attention  is  directed  to  the  fact  that  the  three  species  herein  mentioned  as 
exhibiting  extraordinary  vitality,  belong  to  geographical  areas,  which  receive 
only  minimum  rainfall,  or  which  are,  in  simple  language,  nearly  rainlees 
regions. 

Within  such  areas  vegetation  is  exceedingly  limited  even  in  favorable  sea- 
sons, and  the  presence*  and  growth  of  the  annual  plants  is,  of  course,  depend- 
ent upon  the  rainfall;  this  last  occurring  infrequently  makes  the  food  BUpplj 
of  land  mollusks  and  other  phytophagous  or  vegetable-eating  animals  exceed- 
ingly precarious. 

It  ifr  highly  probable  that  a  careful  investigation  in  this  direction  will  lead 
us  to  the  conclusion  that  the  land  moUusks  which  inhabit  arid  areas  have, 
through  selection,  adaptation  and  evolution,  become  especially  fitted  for  the 
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contingenoids  of  their  habitat,  and  possess  a  greater  degree  of  vitality  or  abil- 
ity to  live  without  food  than  related  forms  in  what  may  be  considered  more 
favorable  regions,  and  through  and  by  reason  of  their  long  sleep  or  hiberna- 
tion, more  properly  estivation,  with  its  inactivity  and  consequent  immunity  from 
any  waste  or  exhaustion  of  vital  strength,  are  enabled  to  maintain  their -hold 
upon  life  when  animals  more  highly  organized  would  inevitably  perish;  and 
we  are  furnished  with  an  illustration,  in  the  instances  dted,  how  nature  works 
oompensatively,  when  we  institute  a  comparison  with  the  opposite  condition 
of  activity,  and  the  food  required  to  sustain  it. 

Mr.  Steams  called  the  attention  of  the  Academy  to  certain 
fossil  forms  of  the  genus  Scalaria,  belonging  to  the  sab-genus 
Opalia,  discoTcred  by  Mr.  Hemphill  near  San  Diego. 


Begulab  Meetinq,  Noybmbsb  IsT,  1875. 

Dr.  Stout  was  called  to  the  Chair  in  the  absence  of  President 
and  Vjce-Presidents. 

Twenty-eight  members  present. 

Messrs.  Charles  W.  Banks  and  Q.  ¥.  Becker  were  elected  res- 
ident members. 

Donations  to  the  Museum:  From  W.  E.  Burleigh  from  Island 
of  St.  Qeorge,  Alaska,  one  full-grown  male  fur  seal,  one  full- 
grown  female  fur  seal,  one  foetus  (nearly  full  grown)  of  fur  seal, 
one  young  sea  lion  two  months  old,  head  of  walrus  two  years  old. 
The  fur  seal  are  carefully  collected  specimens,  complete  and 
suitable  for  preservation. 

Mr.  Filhol  was  introduced  by  the  Chairman  and  made  a  few 

remarks. 

Dr.  Gibbons  made  some  verbal  remarks  on  the  difference  in 
the  rainstorms  here  and  in  the  Eastern  States. 

Dr.  Parry  read  a  short  paper  in  relation  to  botanical  subjects 
in  California. 
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BEauLAR  Meetinq,  Novbhbeb  15th,  1875. 
Second  Yice-President  in  the  Chair. 
Twenty  members  present. 
Louis  Nusbaumer  was  nominated  for  membership. 

Donations  to  the  Museum :  A  box  of  minerals  contaming  45 
specimens,  from  Dr.  E.  S.  Holden,  Stockton.  Specimen  of  Co- 
Ijmbres,  presented  through  Dr.  Harkness.  Two  birds  from  Nav- 
igator Islands,  presented  through  Dr.  Gibbons.  Specimen  of 
Cebidichthys  crista  gaUif  Ajres,  from  Captain  Lawson,  U.  S. 
Coast  Surrey.  Fi^e  specimens  of  fish  from  the  lower  waters  of 
Eem  River,  from  J.  B.  Scupham.  Silicilied  wood  from  Sonoma 
County,  by  G.  H.  Saunders. 

S.  C.  Hastings  read  a  letter  from  Professor  J.  D.  Whitney  rel- 
ative to  the  "Botany  of  California,"  to  the  eflfect  that  the  work 
was  nearly  completed  and  ready  for  publication. 

J.  B.  Scupham  made  some  verbal  remarks  on  the  Toredo,  pre- 
senting also  a  specimen  of  wood  showing  a  curious  instance 
where  one  of  the  rotifers  had  bored  into  the  hole  of  its  neighbor, 
the  first  instance  where  such  an  occurrence  had  been  noticed. 

A  verbal  discussion  on  the  subject  of  Phylloxera  was  partici- 
pated in  by  Dr.  Behr,  Dr.  Blake,  Dr.  Kellogg  and  S.  C.  Hast- 
ings. 


Beoulab  MEETmo,  December  6th,  1875. 
Second  Vice-President  in  the  Chair. 
Thirty-five  members. 
T.  W.  Greene  and  Dr.  Murphy  were  proposed  for  membership. 

Donations  to  the  Museum:  Twenty-six  specimens  of  Native 
Woods,  presented  by  Mr.  Joseph  H.  Clarke,  Cahto,  Mendocino 
County.     Native  Fishes,  W.  N.  Lockington.    Three  specimena 
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of  Fish  and  nine  specimens  of  Crustaceans  from  Captain  M. 
Turner.  Pinus  aristala,  Dr.  A.  Kellogg.  Acorns  and  branch  of 
Quercus  fulvescens,  George  W.  Dunn.  SiJecimen  of  Artemia 
Utahensis,  from  Dr.  Harkness.  Two  Crustaceans  and  thirty-two 
specimens  of  Myriapoda,  from  Henry  Edwards. 

Dr.  Kellogg  explained  that  the  donation  of  woods  from  Mr. 
Clarke  was  very  valuable,  all  the  specimens  being  in  fine  order 
and  carefully  prepared.  A  vote  of  thanks  was  passed  to  Mr. 
Clarke. 

Dr.  Harkness  exhibited  a  map  presented  by  General  Stone, 
through  Governor  Purdy.  The  map  shows  the  work  done  by 
American  Engineers  in  Africa  for  the  Egyptian  Government,  in 
the  course  of  a  survey. 

Mr.  W.  N.  Lockington  read  a  description  of  the  fish  presented 
at  the  previous  meeting. 

Mr.  Lockington  also  read  a  paper  on  Landscape  Gardening, 
giving  a  list  of  the  varieties  of  plants  and  shrubs  adapted  to  Cal- 
ifornia gardens,  and  containing  suggestions  as  to  the  proper  lay- 
ing out  of  grounds. 

Dr.  J.  G.  Cooper  presented  the  following: 

Kew  Facts  relating  to  Californian  Ornithology ~Ko.  1. 

BY  J.  a.  COOPBB,  M.  D. 

The  pablication  of  the  yolume  on  Land  Birds  in  the  series  of  Beports  of 
the  Geological  Surrey  of  California  brought  down  the  history  of  that  class 
of  animals,  for  the  most  part,  to  1870,  although,  having  heen  written  five 
years  previonslj,  many  additional  facts  had  accnmulated,  which  could  not 
be  introduced  into  it,  as  only  stereotyped  proof-sheets  were  sent  to  me  for 
correction.  Some  of  these  facts  have  heen  published  by  me  in  our  Proceedings 
for  1868,  Vol.  IV,  p.  3,  as  "  Some  receut  additions  to  the  Fauna  of  California/' 
and  more  or  less  contributed  to  the  **  American  Naturalist,"  or  the  following 
more  recent  works.  The  present  remarks  are  intended  to  indude  only  such 
later  items  as  have  never  been  published,  or  such  opinions  as  differ  from 
those  of  later  authors.  The  following  are  the  chief  works  relating  to  this 
subject  that  have  appeared  since  1865: 

Birds  of  Ft.  Whipple,  Arizona,  or  Prodrome  of  Ornithology  of  Arizona 
Territory.  By  E.  Coues,  A.  M.,  M.  D.,  U.  S.  A.  From  Proc.  Phila.  Acad. 
Nat.  Sciences,  Jan.  1868. 

The  New  and  heretofore  Unfigured  Birds  of  North  America.  By  D.  G. 
Elliott.    New  York,  1869.    Folio. 

List  of  Birds  of  Alaska,  with  biographical  notes.  By  Wm.  H.  Dall  and  H. 
Bannister.  From  the  Proc.  Chicago  Acad,  of  Sciences,  1869,  4to.  Also  Mr. 
Ball's  later  articles  in  our  Proceedings,  on  Alaskan  birds. 
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A  History  of  North  Amdrican  Birds,  by  S.  F.  Baird.  T.  M.  I^wer,  and 
B.  Bidgway,  Land  Birds,  in  3  vols.,  small  4to.     Boston,  1874. 

Birds  of  Western  and  Northwestern  Mexico,  from  Collections  of  Col.  A.  J. 
Grayson,  Capt.  J.  Xantns,  and  F.  Bischoff.  By  G.  N.  Lawrence.  From 
Memoirs  of  the  Bost.  Soc.  of  Nat.  Hist.,  1874.    4to. 

Birds  of  the  Northwest  (the  region  of  the  Missouri  B.)  By  £.  Cones, 
M.  D.,  U.  S.  A.    Washington,  1874.    8to. 

Beport  on  Ornithological  Specimens  collected  in  the  Tears  1871, 1872,  and 
1873,  in  Nevada,  Utah,  and  Arizona.  By  Dr.  H.  G.  Yarrow,  H.  W.  Hen- 
shaw,  and  F.  Bischo£f.    Washington,  1874.    8vo. 

For  convenience  of  reference,  I  give  the  pages  of  Ornithology  of  Califor- 
nia, Vol.  I,  where  the  species  are  described. 

TuBDUS  NANUS — ^Tho  Dwarf  Thmsh,  page  4.  The  notes  given  by  me  in  the 
lower  five  lines  of  this  page  belong  properly  to  the  next  species,  as  it  is 
scarcely  probable  that  any  of  this  remain  in  the  lower  country  of  California, 
or  even  in  the  mountains  in  summer,  unless  above  an  elevation  of  8,000  ft.,  as 
does  its  Bocky  Mountain  representative,  var.  Avduboni  Baird.  The  song 
of  that,  and  of  the  eastern  race,  var.  *'Fallassi*'  Cab.,  being  described  as 
resembling  that  of  the  Wood  Thrush  {T,  mustelinus) ,  with  which  I  am  fa- 
miliar, I  am  snre  that  I  never  heard  it  in  the  Sierra  Nevada  up  to  8,000  ft. 
alt,  nor  in  the  forests  of  Washington  Territory,  and  that  of  var.  names  can- 
not be  very  different.* 

It  is  the  winter  thrush  of  California,  common  from  September  to  May. 

As  pointed  out  by  me  in  the  Amer.  Naturalist,  Jan.  1875,  the  name  wnu 
has  priority  over  Pallassi,  but  that  of  guttatus  Pallas,  1811,  will  very  probably 
become  the  specific  appellation,  being  founded  on  a  specimen  from  Kodiak, 
where  this  only  is  found.  The  description,  however,  is  as  applicable  to  young 
of  Myiadestes  Townsendii^  and  it  was  called  a  "ifusoioapa."  Bonaparte,  in 
Comptes  Bendus,  1864,  thinks  it  is  "very  certainly  the  T,  SwcoMom,  bat 
may  not  be  the  T,  Pallaan  of  Cabanis."  The  size,  however,  does  not  agree 
with  either  of  them,  and  perhaps  for  this  reason  Cabanis  substituted  Pdiam 
(foonded  on  a  Cuban  specimen)  for  his  T,  guilatus,  1841,  founded  on  Pallas'i 
bird.  The  African  T.  guttatus  Vigors,  need  cause  no  confusion,  being  donbt; 
less  a  later  named  species. t 

T.  usTuiiATUB— Oregon  Thmsh,  p.  5.  This  name  is  also  prior  to  those  of 
its  eastern  representatives.  Townsend  and  Audubon  confounded  it  ^th 
T,  fiuoucens  ("FFttoom"),  which  opinion  was  formerly  endorsed  by  J.  A. 
Allen;  while  Coues  in  1872,  and  later  authors,  make  it  a  variety  of  "T.  Swaor 
aoni  "  Cab.    This,  besides  being  named  later,  was  described  as  from  Sibexia, 


«  The  song  described  by  Ridgway  as  of  T.  utMabu  in  the  Sierra  Nevada,  and  like  that  of 
the  Wood  Thmsh,  was  more  probably  that  of  21 1 


t  T.  AoruOoichkce  Gmel  answers  still  better  to  the  yonng  of  T.  itowiu,  and  conld  acarMlj 
be  a  fringilline  bird,  aa  anggeeted  by  Baird,  for  Gmelin  described  the  three  apotted  tftt- 
rowa  from  there  aa  **  fHnffOla,**  ftc.  Jfeloipifa  LineohnU  conld  scarcely  be  coofovnAed 
with  it.    See  farther  on,  under  Paueremku  SandaiAentii, 
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and  a  comparison  of  types  seems  needed  to  establish  its  identity.  As,  however, 
it  is  reported  as  straggling  to  Central  Europe  (as  well  as  *'Pallas8i**)  it  might 
HQQcb  more  easily  reach  Siberia  from  Alaska,  where  it  appears  to  go  farther 
nortb  than  yar.  uttulaius.  The  claim  of  "7*.  brunneus "  Boddsert,  1783,  as 
being  of  this  species,  seems  worthy  of  further  examination. 

I  was  misled  in  giving  T.  nanus  as  the  common  Summer  Thrush  of  Califor- 
nia, both  by  its  having  been  given  by  all  pravious  authors  as  the  only  small 
brown  thrush  found  in  the  State  {uttulatus  being  limited  to  the  north),  and  by 
Heermann's  positive  assertion  that  it  breeds  in  the  oak  groves  near  San  Fran- 
cisco, where  I  am  now  satisfied  that  only  uatulatua  spends  the  summer.  I  have 
since  found  the  latter  breeding  as  far  south  as  lat.  350  at  leMt,  and  probably 
to  lat.  33^.  There  they  are  more  olive  than  at  the  Columbia,  approaching  var. 
**  Suxtinsoni,**  and  are  also  smaller,  as  might  be  expected.  This  southern 
residence  suggests  that  the  Mississippi  valley  summer  thrush  of  Audubon, 
and  Wilson's  Georgia  birds,  with  similar  nest  and  eggs,  are  the  var.  '*Stoa%n- 
sani,"  these  authors  not  recognizing  its  distinctness  from  var.  "  Pallam.** 

Our  bird  does  not  reach  California  from  the  south  before  April  15th,  and 
leaves  during  September,  thus  supplementing  the  winter  residence  of  T,  nanuB 
so  fully,  that  they  are  easily  mistaken  for  one  spedes,  more  noisy  and  con- 
spicuous in  summer,  their  upper  plumage  being  nearly  the  same  in  California.* 


*Tbe  following  measuremezitB  taken  by  me  ftom  fresh  birds  now  prefMrred  in  the 
Smithsonian  Institntton,  the  State  Masenm  of  Oalifomia,  and  my  own  collection,  show 
that  there  is  sneb  a  gradation  in  size  between  specimens  of  the  two  species  collected  In 
different  latitudes,  that  no  difference  is  noticeable  in  living  birds  at  guoshot  distance.  The 
older  specimens  are  recorded  in  P.  B.  Bep.  IX,  213,  915,  etc. 


Spkobs. 
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•• 
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d 

7.00 

13.26 

4.15 

J.O.O.1560. 

•• 

«f         «« 

May  6,1874 

& 

7.00 

11.40 

8.75 

Ma 

r.fiomit 

8t.01ara,Cal... 

Noy.l8, 1865 

\      ? 

7.00 
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8.80? 

S. I.  4488.... 

•< 

"    ... 

..      ..      « 

X    ? 

6.50 

0.25 

"    ? 

"  6948.... 

" 

Ft.Moiave,Oal. 

Jan.  35, 1861 

c? 

660 

10.50 

8.85 

J.a.0.64.. 

" 

Sailcoy.Cal.... 

Nov.  7, 1873 

^ 

6.50 

10.40 

8.85 

"        "  a. 

t  Tho  sex  of  two  is  surmised  on  difference  of  size.  The  wings  were  not  measured  in 
these  two.    The  wing  of  all  the  8. 1,  birds  is  given  as  above  from  Baird's  average. 

t  Tbe  two  first  were  young  of  the  year. 

It  appears  fh>m  Mr.  Henshaw*s  measurements,  in  his  report  for  1878,  that  Arisona  speel- 
mena  of  T.  namu  average  smaller,  and  he  remarks  on  the  contrast  in  slie  between  them 
lad  var.  Jtuiiidonii,  as  seen  in  Colorado,  much  larger  than  T.  u»1»daim. 


Digitized  by  VjOOQ IC 


192  PROCEEDINGS   OF   THE    CALIFORNIA 

Although  the  nest  and  eggs  of  this  yariety  may  have  led  to  its  oomct 
affiliation  with  ^^SuxtinsonU/'  they  are  not  always  reliable  in  this  geuus,  if  Di. 
Cones  is  right  in  stating  that  T.  fuscescens  sometimes  lays  spotted  eggs,  and 
builds  either  on  the  ground,  in  bushes,  or  in  trees!  (Birds  of  the  Northwest, 
1874).  If  a  few  more  of  the  best  marked  distinctions  become  broken  down 
by  future  observations,  we  may  yet  find  that  all  the  six  races  now  divided  into 
two  or  three  species  must  be  combined  in  one  (a  **  T.  parvus  Seligmann, 
1775"?). 

T.  ALicrat?  Balrd— Alice's  Thrush— In  a  note  given  by  me  in  the  **  Nat. 
Hist,  of  Wash.  Terr./'  1860.  Zool.  p.  171,  I  stated  that  I  had  seen  two 
thrushes  there  in  December  and  March,  quite  unlike  uMtulatua,  which  I  thai 
knew  to  be  a  summer  visitor  only.  1  compared  them  to  Wilson's  plate  of 
''soUtariua  "  (var.  Swainsoni  ?),  and  Swainson's  of  "  minor  "  (var.  Paltassi  ?), 
but  neither  is  at  all  likely  to  winter  so  far  north.  **  Their  color  was  a  very 
dark  brown,  without  a  tint  of  olive,  and  the  breast  more  thickly  marked  wi& 
spots  of  the  same  color,  large  and  round."  This  agrees  so  nearly  with  Baird's 
description  of  the  winter  plumage  of  AlicuB  (then  unknown),  that  they  may 
be  considered  either  to  have  been  Alaskan  specimens  of  that  bird  (not  since 
seen  in  the  U.  S.  in  winter),  or  stragglers  from  Asia  of  a  foreign  species. 

Habpobhynohus  bedivivtts— California  Thrasher — p.  16.  Eggs  laid  in  a 
nest  at  Saticoy,  Ventura  Co.,  May  26th,  hatched  in  13  days.  The  length 
given  in  the  text  referred  to,  as  1.10,  should  be  1.20.  The  iris,  colored  yel- 
low in  many  copies  of  the  Cal.  Ornith.,  is  really  brown,  as  in  all  the  Califor' 
nian  species. 

PoiiioPTniA  ocEBULEA— Blue-Oray  Flycatcher— p.  35.  Can  this  be  the  "  5^- 
vicola  cosndea,"  quoted  by  Townsend  and  Audubon  from  the  Colombia  BiTer? 
That  species  is  not  now  found  west  of  long.  100^,  while  the  above  migrates 
north  as  far  as  the  southern  branches  of  the  Columbia  at  least. 

LoPHOPHANBs  iNOBNATiTs^Plain  Crestcd  Titmouse — ^p.  42.  A  curious  rehir 
tionship  to  Chamoea  is  shown  in  the  tail-feathers  of  this  species,  which,  under 
oblique  light,  show  many  dark  bars  above,  as  in  that  bird.  The  same  cha^ 
acter  has  recently  been  ascertained  in  Mdospxza^  and  is  quite  apparent  in 
some  of  var.  Heermanni :  also  in  species  of  Pfluocea. 

Salpinotes  obsoletus — Bock-Wren— p.  64.  The  eggs  described  were  so 
much  more  reddish  than  authentic  examples  from  farther  south  described  by 
others,  that  they  may  have  belonged  to  the  western  House- Wren. 

Thbtothobus  BPiLtjBTJB — Bcwick's  Wrou— p.  69.  The  nest  described  was 
80  different  ^om  that  of  T,  Beunddi,  that  I  was  induced  to  consider  the  bird 
a  distinct  species;  but  as  I  find  that  northward  it  builds  in  hollow  trees, 
houses,  etc.,  I  must  suppose  that  it  merely  took  some  other  bird's  old  nest, 
for  want  of  such  accommodations. 

Tboolodttes  (iBDON,  var.)  Pabkmakni — Western  House-Wren— p.  71.  The 
references  to  "  T.  Amerioamus  And."  as  from  Oregon,  by  Audubon,  Gambel, 
and  Nuttall,  were  no  doubt  based  on  this  variety,  which  is  of  about  the  same 
size,  and  was  not  distinguished  until  five  years  years  later.    Qambel,  in  re- 
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ziaxEiing  it  T.  sylvestris,  had  reference  apparently  to  the  name  *'  Wood-Wren," 
given  by  Audubon  to  ''  7^.  AmericaTuu,**  The  latter  author  and  Nnttall  both 
considered  it  nearest  to  T,  hifemcUis,  instead  of  T.  adon^  from  which  confusion 
resulted;  and  Dr.  Heermann,  in  quoting  T.  Americanus  from  California,  as 
"well  as  T.  adon,  seems  to  have  meant  the  American  race  of  the  "European 
'Wren"  {T.  EuropcBus  Cuv.),  which  is  T.  hyemaiis,  I  have  seen  the  latter 
recently  just  north  of  S.  F.  Bay,  near  the  sea-level,  in  Sept.,  and  down  to 
lat.  35^  from  Nov.  to  March. 

HsLMiNTHOPHAOA  CBLATA — Orange-crowned  Warbler — p.  83 — (var.  luUscem 
Bidgw.).  The  nest  and  eggs  described  by  Audubon,  as  quoted  by  me,  must 
have  belonged  to  some  other  bird.  On  May  25th,  1874, 1  found  a  nest  near 
Haywood,  Alameda  Co.,  built  on  the  ground  among  dead  leaves,  on  a  steep 
slope  in  the  woods,  very  similar  to  that  of  the  eastern  variety  found  by  Een- 
nicott,  and  I  shot  the  female  for  identification.  The  three  eggs,  probably  a 
second  brood,  are  clear  white,  densely  spotted  with  brownish-red  specks; 
size  0.50  by  0.60  inch.  They  were  partly  hatched,  and  probably  a  second 
brood. 

.  Dendboboa  AuDUBOMn— Audubon's  Warbler — ^p.  88.  This  species,  having 
the  greatest  adaptability  to  different  climates  and  foods,  far  outnumbers  all 
the  others.  In  winter  I  have  seen  them  pecking  at  dough  and  other  food 
thrown  out  of  doors,  besides  fruit-skins,  and  green  herbage. 

Dendrceoa  oobonata — Yellow-crowned  Warbler — p.  89.  A  female  of  this 
species  was  killed  in  Oakland,  Cal.,  in  the  winter  of  1872-3,  and  I  shot  a  very 
perfect  male  at  Haywood,  April  10th,  1875.  As  they  winter  as  far  north  as 
New  York,  those  of  this  coast  may  spend  that  season  chiefly  north  of  the  U. 
8.,  or  in  the  mountains.  The  nest  and  eggs,  as  quoted  from  Audubon's  de- 
scription, are  considered  by  Dr.  Brewer  as  belonging  to  some  other  bird — 
(SeeN.  A.  Birds,  I.  228). 

Dendbosga  Townsbndi — Townsend's  Warbler— p.  91.  I  saw  one  of  this 
species  at  Haywood  as  early  as  Sept.  12th,  1875,  in  company  with  several  of 
our  summer  warblers;  so  that  it  is  probable  that  some  of  the  species  may 
breed  not  very  far  to  the  north.    I  saw  no  more  until  Dec.  5th. 

GsoTHLYPis  TBiCHAS — ^YcUow-Throat — p.  95.  As  I  suspected,  this  species 
winters  in  great  numbers  in  California,  between  lats  38^  and  35'^.  I  found  a 
nest  near  Satiooy,  Ventura  Co.,  containing  young  on  Apr.  22d,  nearly  as  ear- 
ly as  I  before  recorded  them  as  migrating  near  San  Diego.  I  have  seen  none 
in  summer  in  the  windy  region  around  S.  F.  Bay,  though  a  few  winter  there. 

Myiodioctbs  pitsiIiLUs — Black-capped  Warbler — p.  101 — (var.  pileolatus  Pal- 
las). Although  described  by  Baird  in  K.  A.  Birds,  I.  319,  as  having  a  short- 
er wing  and  tail  than  the  eastern  var.,  the  measurements  and  remarks  in  Pa- 
cific B.  B.  Bep.  (Birds  IX,  p.  293)  indicate  the  contrary,  as  well  as  larger 
dze,  according  to  the  usual  rule  in  west  coast  varieties. 

As  suggested  by  me,  the  arrival  of  this  npeoies  in  California  is  usually  much 
earlier  than  observed  in  1862,  as  I  found  them  in  1873  near  Batiooy,  lat.  35o, 
on  March  18th,  the  males  migrating  north  in  large  numbers,  and  singing 
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mncli  like  JE).  oBitiva,  I  no  doubt  mistook  them  for  that  species  at  Pnget 
Sound  in  1854,  reaching  there  by  Apr.  10th.  as  mentioned  in  Zodl.  of  Wssh. 
Terr.,  p.  182.  I  now  find  that  they  are  a  month  earlier  than  that  bird  in  Cali- 
fornia. 

In  May,  1875, 1  found  a  nest  of  this  species  buUt  about  four  feet  from 
the  ground  in  a  thicket  of  nettles  at  Haywood,  Alameda  Co.  It  was  neatly 
formed  of  vegetable  fibres  and  grass-leaves,  3^  inches  wide,  2%  high,  the  in- 
side 2^  wide  and  1^  deep.  The  three  eggs  measure  0.68  by  0.52  in.,  a  little 
larger  than  those  described  by  Dr.  Brewer,  and  are  white,  with  a  Bcattered 
ring  of  brown  specks  near  the  large  end.  As  this  bird  breeds  so  far  north, 
and  to  the  summits  of  the  highest  mountains  where  wooded,  its  frequency  in 
so  warm  a  locality  in  summer  is  surprising  ;  but  in  1873  I  saw  them  feeding 
young  at  Satiooy,  lat.  35^,  which  is,  however,  less  inland  and  about  as  cool. 
The  prevalence  of  the  sea-breeze  in  summer  makes  the  climate  of  the  coast 
border  within  fifteen  miles  very  much  like  that  of  the  mountain  summits  at 
that  season. 

YiBEOSTiiVXA  aiLVA — Warbling  Viroo — p.  116,  (var.  StoatiuoniBaird).  This 
bird  seems  to  arrive  much  earlier  than  noticed  in  former  years,  as  I  found 
them  at  Haywood,  Alameda  County,  near  lat.  38^,  by  March  ^Ist,  1875, 
while  the  date  noticed  'in  1862  at  San  Diego,  was  April  10th,  and  at  Santa 
Cruz,  May  9th.  Like  several  other  birds,  those  that  go  inland  appear  to 
come  earlier  than  those  traveling  along  the  coast;  or,  from  being  more  oom- 
mon,  their  first  arrival  is  more  easily  observed. 

Ampelib  oabbulus — Arctic  Wax  Wing— p.  127.  The  locality  of  my  speci- 
men, although  doubted  by  some  recent  authors,  may  be  verified  by  inspection 
of  the  original  in  the  University  of  California,  where  it  has  been  for  a  long 
time  comparable  with  native  specimens  of  A,  cedrorum, 

PimooLA  oANADBNsiB— Pine  Grosbeak— p.  151.  A  specimen  which  I  shot 
in  August,  1870,  near  the  summit  of  the  Pacific  B.  B.  Pass,  over  the  Sieira 
Nevada,  was  of  a  fine  orange-red  color,  but  beginning  to  moult.  This  plun- 
age,  which  is  not  described  by  Baird,  is  stated  by  Nuttall  to  be  the  most  adnlt 
condition  of  the  species,  the  carmine-red  characterizing  younger  birds.  It 
may,  however,  be  a  fading  change,  like  the  yellow  seen  in  caged  birds  of  some 
other  red  species. 

Chbysoiotbib  Txusns— American  Goldfinch—- p.  167.  The  size  of  the  eggs 
given  by  me  is  so  much  smaller  than  of  Eastern  specimens,  that  Dr.  Brewer 
seems  to  think  it  wrong.  I  htfve,  however,  found  them  at  Haywood  eren 
smaller,  measuring  only  0.60  by  0.50  inch,  while  I  did  not  find  either  of  the 
other  species  at  Santa  Cruz.  Mr.  W.  A.  Cooper  thinks,  however,  that 
C.  Lawrencii  may  breed  there.  At  Satiooy  I  found  eggs  by  April  25th,  and 
at  Haywood  saw  fledged  young  fed  by  the  male  on  June  15th,  so  that  they 
are  not  always  so  late  in  building  on  this  ooast  as  on  the  eastern.  The  eggs 
vary,  as  elsewhere,  from  white  to  pale  bluish.  This  and  the  two  next  are 
called  here,  "Wild  Canaries." 
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O.   PSALTBiA- Arkansas  Goldfinch— p.  168.      This  also,  builds  plentifally 
al>oat  Haywood,  and  the  nests  are  not  distiugnishable,  except  in  smaller  size, 
from  those  of  C.  tristis,  but  built  much  earlier.    Some  were  begun  by  March 
Ist,  bat  finished  slowly,  onlybeing  worked  upon  when  the  day  was  warm. 
One  was  built  in  a  rose-bush,  not  over  four  feet  from  tbe  ground  and  close  to 
tbe    path,  where  we  often  looked  at  the  female  sitting  on  four  eggs,  which 
h.atobed  in  12  days.    The  eggs  here  differ  so  much  from  those  of  C.  tristu,  that 
I  donbt  whether  Dr.  Brewer  ever  saw  authentic  specimens,  they  being  much 
more  bluish  and  less  pointed  in  several  nests  which  I  compared,  though  one 
set  was  nearly  white.    I  saw  the  first  fledged  young  being  fed  by  the  parents, 
as  early  as  April  30th.    The  males  often  breed  in  the  same  dull  plumage  as 
the  females,  and  are  all  much  less  brightly  colored  in  summer  than  in  winter. 
Some  of  them  at  that  season  look  almost  black  enough  above  for  var.  ArvsoncB, 
Their  flight  is  not  undulating,  like  that  of  C.  iristis,  but  with  a  weak  flutter- 
ing motion  of  the  wings;  nor  do  they  have  a  flying  song,  like  that  species. 
In  March  and  April,  these  birds  join  with  most  of  the  other  smaller  birds  in 
feeding  on  the  caterpillars,  which  then  swarm  so  thickly  on  the  oaks  as  to  de- 
stroy every  one  of  the  first  growth  of  leaves.    Though  a  new  growth  succeeds, 
there  are  some  trees  kept  bare  the  whole  summer,  or  stripped  by  successive 
broods  of  caterpillars. 

C.  LAWBENcn — Lawrence's  Goldfinch— p.  171.  I  have  recently  seen  this 
species  near  San  Francisco  in  winter  very  rarely,  and  I  did  not  see  any  at  Santa 
Oruz  or  Monterey  even  in  summer.  They  reach  S.  F.  Bay  in  large  numbers 
after  March  20th,  and  scatter  through  the  oak-groves  in  pairs,  building  early 
in  April,  chiefly  in  low  branches  of  the  live-oaks.  Becently,  some  have  be- 
gun to  build  in  gardens,  chiefly  in  cypress  and  other  evergreen  trees,  where  I 
found  several  nests.  The  eggs  I  find  more  elongated  than  those  of  C.  paaltria, 
being  0.65  by  0.48  inch,  and  jmre  white.  They  were  hatched  in  about  12  days, 
and  in  12  more  the  young  left  the  nest,  following  the  parents  with  the  same 
cry  of  '*Bhe-veet "  as  those  of  C.  iristis,  but  as  'v^ith  C.  ptaUria,  the  flight  of 
adults  is  without  ory  or  undulations. 

C.  PiNire— Pine  Goldfinch— p.  172.  In  1874.  I  found  that  this  bird  is  a 
summer  resident  in  the  cool  foggy  pine  woods  near  Monterey,  probably  the 
only  point  suited  for  it  at  that  season  south  of  lat.  4QP  on  this  coast.  I  saw 
them  there,  building  a  nest  in  a  high  pine,  in  June.  They  come  about  San 
Francisco  and  Santa  Cruz  in  small  numbers  in  winter,  and  I  shot  one  at 
Haywood  as  late  as  April  10th,  1875,  where  a  few  were  with  other  species  feed- 
ing on  the  caterpillars  which  then  swarmed  on  the  oaks.  There  are  no  con- 
iferous forests  about  this  place  to  attract  them.  They  fly  so  much  like  C 
triais  AH  to  be  easily  mistaken  for  them  in  winter,  but  the  only  species  that 
has  the  peculiar  sharp  note  like  *'  sv^er  "  uttered  by  this  species,  is  C,  Law- 
rendi,  which  is  also  much  hoarser  in  its  song  than  the  others. 

Fasskkoulub  Sandwichknbis — Alaska  Sparrow — p.  180.  Although  late  au- 
thors have  made  this  a  variety  of  P.  savanna,  it  must  claim  the  typical  place 
by  right  of  priority,  while  **Emberiza  arctica"  Latham  1790,  may  prove 
to  be  founded  on  the  more  eastern  *'P.  prinoepB**  Maynard  1874.     **E, 
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chrytops*'  Pallaa  1811,  is  also  preferable  to  cawinna  Wilsan,  who  ewntfa 
have  given  the  name  by  mistake  for  the  doubtful  **E.  msoanarum  "  of  GmeiL 
If  Sandwicheruis  is  retained,  there  can  be  little  donbt  as  to  adoptiag  akc 
Gmelin's  **Turdus  AonaUuchka  '*  founded  on  the-**  AonalaakA  thxusb,'*  astfeii 
was  called  the  "  Sandwich  or  Aonalaska  Banting."  The  chiuicee  for  etnA- 
sion  to  have  arisen  in  Gmelin's  classification,  are  more  than  two  to  one  ia 
this  case  of  the  Bunting,  above  those  likely  to  oooor  in  lus  ^^wiirtg « bizd 
Turdus,    (See  T.  nanus). 

P.  (S.  var.)  AiiAUDiNUS — Skylark  Sparrow — p.  181.  The  OTi^nal  type  of 
this  variety  was  from  **  California  "  (probably  Bodega),  and  therefore  repre 
sents  the  race  so  near  var.  savanna,  which  was  first  identified  ^witli  it  by  Prof. 
Baird,  and  not  the  more  inhind,  paler  and  smaller  race,  which  he  has  so  named 
iu  his  latest  work.  As,  however,  all  the  races  are  admitted  to  inteignik 
together,  it  is  perhaps  not  improper  to  give  th^^  name  to  the  extreme  variety. 
and  to  consider  the  California  birds  as  linking  it  with  var.  anikinus,  wiiicb 
seems  to  be  his  latest  opinion.  The  measurements  I  gave  from  fresh  sped- 
mens,  as  well  as  the  new  figures  of  heads  given  by  him  in  N.  A.  Birds,  show 
how  uncertain  are  characters  based  on  size  to  distinj^uish  even  the  local  j 


P.  (S.  var.)  ANTHINU8 — Titlark  Sparrow— p.  183.  Though  Bonaparte's  type 
was  said  to  be  from  Kodiak  I.,  Alaska,  Prof.  Baird  has  only  recogTiiaed  coe 
young  bird  "of  var.  Sandwickensis  approaching  var.  anthutus,**  from  ibsij 
and  none  from  the  main-land  of  Alaska,  referring  all  to  var.  alaudinus^  indodu^ 
Dall's  '*P.  Mavanna,**  which  merely  goes  to  show  that  the  original  type  «■> 
not  a  very  extreme  form. 

In  1872-3,  in  Ventura  Co.,  I  again  observed  the  limitation  of  this  varietxto 
the  salt  marshes  while  an  upland  race  frequented  the  dry,  grassy  hills  along 
the  cool  sea  beach,  but  not  six  miles  inland,  in  summer.  I  found  no  nestB, 
but  shot  a  young  bird  newly  fledged,  of  the  latter  variety,  in  Jnly,  whidi 
resembled  closely  the  young  of  var.  savanna  described  by  Baird  in  his  latf 
work. 

P.  BosTR^TUB— Long-billed  Sparrow — p.  184.  The  approach  of  this  spedet 
to  the  genus  AmmodromuSy  recognized  by  Cassin  and  confirmed  by  its  habits, 
shows  that  Paasereubu  (as  well  as  Cotumiculm  and  Centrtmyx)  is  scarcely  mor» 
than  a  division  of  that  genus,  though  *'  A.  Samuelis^"  p.  191,  is  now  ad- 
mitted to  be  a  Mdospiza,  P.  roatratus  represents  A .  mariUmits  on  this  coast, 
while  P,  anthinuB  is  the  analogue  of  A,  caudacuius.  The  young  is  thicMf 
spotted  on  the  breast  like  that  of  A,  mariUmus,  and  like  the  more  southem 
variety  guUatus.  On  May  26th,  1862,  I  found  a  neat  among  sand-hills  ckiap 
to  the  beach  at  San  Pedro,  built  like  that  of  P.  aavannat  and  containing  tvo 
eggs,  whitish,  thickly  speckled  nearly  all  over  with  brown.  Though  I  did 
not  see  the  bird,  there  was  no  other  in  the  vicinity  that  was  likely  to  have 
owned  them  except  this  species.  Mr.  Dunn  has  since  found  a  nest  at  San 
Diego,  two  feet  up  in  SaUcomia,  and  with  three  such  eggs,  measuring  O.80  bj 
0.60. 

CH02n)B8T]C8  GRAHMACA— Lark  Finoh— p.  198.    A  few  of  this  species  winter 


Digitized  by  VjOOQ IC 


ACADEMY    OF    SCIENCES,  107 

near  San  FranoiBco,  where  I  saw  them  in  the  middle  of  January,  1875.  The 
oocurrenoe  of  this  species  farther  east  than  formerly,  some  even  to  the 
Atlantic  coast,  seems  to  show  that  the  denudation  of  the  greater  part  of  the 
Appalachian  forests,  is  producing  the  eifect  of  making  that  country  so  much 
better  Bnited  to  the  habits  of  birds  of  the  great  western  plains,  that  they  are 
gradually  moTing  eastward.  This  migration,  commenced  by  the  Cliff  Swal- 
low in  1811,  is  now  noticed  in  the  Yellow-headed  and  Brewer's  Blackbirds, 
tlie  Magpie,  Arkansas  Flycatcher,  and  several  others  more  fond  of  the 
forests,  most  of  which  could  not  have  been  overlooked  by  the  old  observers. 

OnzBAOA  ooEBtTLBA — Bluc  Grosbeak — p.  280.  In  1878,  I  saw  the  males  of 
this  species  migrating  north  in  small  parties  through  Ventura  Co.  on  April 
17th,  so  that  they  come  earlier  along  the  coast  than  at  Ft.  Mojaye.  On  the 
same  day  the  allied  Cyanospiza  was  migrating,  as  usual,  in  flocks,  together 
with  DendrcBca  cBStiva.  In  1875,  the  two  latter  reached  Haywood,  Alameda 
Co.,  April  20th;  but  the  Grosbeak  seeks  a  more  inland  route  toward  the  north. 
The  arrival  of  most  spring  birds  is  yaried  a  week  or  two  by  the  winds  and 
weather,  as  a  few  warm  days  and  south  wind  always  bring  them  in  large 
flocks,  when  the  contrary  conditions  either  delay  them  all,  or  make  them 
arriye  in  scattered  order.  The  prevalence  of  fogs  for  20  miles  inland  during 
many  nights  of  spring  also  changes  the  route  of  some  or  all  the  migrants. 

AoKUBUB  TBiooLOB — Red  and  White-shouldered  Blackbird — ^p.  265.  The 
eggs  of  this  bird,  instead  of  being  like  those  of  Brewer's  Blackbird,  as  I 
quoted  from  Dr.  Heermann,  are  almost  undistinguishable  from  those  of  the 
other  Redwings.  Dr.  Brewer  calls  them  deeper  blue;  but  many  found  by  me 
at  Saticoy,  Ventura  Co.,  are  rather  pale  green,  with  few  dark  brown  blotches 
and  lines  near  the  large  end.  The  nest  differs  more,  being  of  straws,  stems, 
and  leaves,  twisted  around  several  upright  stems  of  nettles,  about  four  feet 
from  the  ground,  and  in  the  forks  of  the  plants.  They  are  about  7  inches 
high,  5  wide,  inside  3  by  3,  with  a  fine  grass  lining.  Hundreds  built  in  one 
nettle  thicket,  around  a  marshy  spot,  but  none  in  the  cat-tails  or  rushes  near 
by.    The  nettles  were  a  protection  from  raccoons,  etc. 

CoBYUs  (AunaoAMns  var.)  OAUBiMns— Western  Grow— p.  285.  Prof.  Baird 
still  insists  on  the  speoifio  distinctness  of  this  form,  as  found  from  the  Oolnmbia 
Biver  to  Sitka,  returning  all  Oalifomian  specimens  to  C  Amerioanu$.  The 
differences  now  first  given  by  him  are,  "  tarsus  shorter  than  the  bill,  Ist  quill 
longer  than  10th,  gloss  deeper,"  besides  the  smaller  size.  But  the  plates  in 
his  former  work,  and  the  tables  given  with  them,  do  not  show  such  a  constant 
difference  in  bill  and  tarsus  as  "  oulmen,  1.95;  tarsus,  1.70,"  nor  do  they  show 
any  marked  disproportion  in  the  wings  or  tarsi  of  the  two  "  species."  The 
var.  Floridanus  is  quite  as  peculiar  in  baring  larger  bill  and  tarsus,  but  many 
intermediate  specimens,  some  of  which  I  myself  collected  at  Ft.  Dallas, 
Fla.,  connect  it  with  Amerioanut, 

In  the  same  way  the  California  birds  connect  the  var.  caurintu  with  Ameri' 
eanua.  In  his  former  work,  Prof.  Baird  himself  mentions  the  less  graduated 
tail  of  Califomian  skins,  and  includes  in  oaurintts  several  northern  specimens 
of  intermediate  sizes. 
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Finally,  the  eggs  show  a  regular  gradation  between  the  smalleet  northwestem 
and  largest  Floridan.  The  most  peculiar  habit  of  northwestem  birds  is  that 
mentioned  by  J.  E.  Lord,  in  the  close  resemblance  of  their  nests  to  those  of 
the  magpie.  Bat  as  they  do  not  build  such  nests  near  the  mouth  of  the 
Columbia  where  no  magpies  are  found,  I  haye  no  doubt  that  those  he  saw 
thus  used  had  been  stolen  from  the  magpies  by  the  stronger  crows. 

Pica?  (Pica  var. )  Nuttalli — Tellow-billed  Magpie — p.  295.  This  variety  or 
race  of  the  circumboreal  Coracias  Pica  Linn.  1735,  is  not  common  near  Mon- 
terey, as  was  stated  on  authority  of  Dr.  Canfield,  as  I  saw  only  two  or  three 
pairs  within  six  miles,  and  a  native  of  the  place  told  me  he  had  not  seen  so 
many  before  in  thirty  years.  They  are,  however,  great  wanderers,  like  the 
other  races,  and  may  reside  a  few  years  at  a  place  which  they  afterwards  desen 
for  a  longer  or  shorter  period.  I  have  been  told  that  they  were  formerlj 
numerous  in  places  where  none  are  now  found,  and  in  1855  I  found  them 
common  twenty  miles  nearer  San  Francisco,  to  the  south,  than  they  were  in 

1873,  when  I  saw  none  nearer  that  city  than  sixty  miles  in  any  direction. 
One  reason  may  be  the  reckless  scattering  of  poisoned  grain  by  the  farmers 

to  destroy  squirrels,  which  has  also  destroyed  the  quails  and  numerous  small 
birds,  besides  driving  off  or  killing  the  crows  and  jays.  But,  on  the  other 
hand,  in  1860  I  found  the  var.  hudamica  numerous  at  Ft.  Yanoouver,  Colombia 
Biver,  where  I  saw  none  in  1853-4,  but  where  Townsend  and  NuttaU  saw  a 
few  also  in  1834.  The  high  cold  winds  are  sufficient  cause  for  their  pennanent 
absence  from  near  S.  F.  Bay,  where  several  other  birds  are  equally  absent  for 
the  same  reason,  especially  those  of  non-migratory  habits. 

Ctanuba  Stellem— Steller's  Jay— p.  298— (var./rontalts  Bidgw.  1874).  I 
found  a  few  of  these  birds  breeding  in  the  dense  pine  woods  at  Monterey  in 

1874,  and  shot  a  young  bird  of  the  year  in  July,  1875,  about  25  miles  east  of 
San  Francisco,  which  had  probably  been  raised  in  the  redwoods  at  least  12 
miles  distant. 

CoMTOPirs  BOBBAiiis — Olive-sldcd  Flycatcher— p.  328.  The  statement  bj 
myself  that  this  bird  is  "  resident  **  north  of  Monterey  is  not  confirmed  by 
late  observations,  though  I  have  never  seen  any  migprating  through  the  south- 
ern part  of  California,  which  ought  to  be  as  well  suited  for  them  in  winter  as 
Texas.  If  they  fly  from  one  pine-clad  range  to  another  when  migrating,  with- 
out stopping  on  the  way,  their  journeys  must  be  long  and  far  to  the  eastward. 

GoNTOPUS  BiOHABDsoNn— Short-legged  Flycatcher— p.  325.  Although  most 
late  authors  raok  this  as  a  western  race  of  0.  vireiu,  they  do  not  mention  in- 
^rmediate  specimens,  and  the  differences,  from  their  own  accounts,  appear 
quite  marked.  This  has  the  wings  longer  and  more  pointed,  feet  larger  and 
stouter,  darker  back,  no  light  space  on  breast,  more  forked  tail,  and  different 
notes  and  habits.  Both  breed  in  Texas  and  both  winter  in  Central  America, 
apparently  without  mixing.  The  two  species  are  as  different  as  C.  bortaJu 
and  (7.  pertinax.  The  western  bird,  though  ranging  to  Wisconsin,  can  soaroe- 
ly  be  supposed  to  reach  Labrador  habitually,  and  it  now  appears  that  An* 
dubon's  description  of  the  nest  and  eggs  found  there  waA  entirely  inoozrect, 
answering  better  to  that  of  some  warbler. 


Digitized  by  VjOOQ iC 


ACADEMY    OF    SCIENCE&.  199 

£mpidonaz  (pusillus  yar.)  Traxllu — Traiirs  Flycatcher — p.  327.      I  have 
lao  doubt  that  the  Colorado  valley  specimeiiB  mentioned  were  of  this  race, 
tliough  the  differences  between  it  and  var.  pusidus  are  now  narrowed  down  by 
intermediate  specimens  to  a  more  brownish-olive  color,  and  darker  wing- 
'bands,  shorter  tail  and  tarsus.    I  have  since  found  other  specimens  connect- 
ixig    them  not  uncommon  in  Ventura  Co.,  where  I  saw  none  until  May  22d, 
'wlien  their  peculiar  notes  became  noticeable.    These  differ  from  any  I  have 
ever  heard  uttered  by  the  true  pusillua,  which  is  an  abundant  species  in  the 
north,  and  was  only  by  accident  omitted  in  my  published  report  on  Cal.  Or- 
nithology.   The  whole  description  of  its  nest,  eggs  and  habits  was  by  a  blun- 
der inserted  under  E,  Hammondu  on  p.  331,  from  line  9  to  28,  which  species 
^WBM  reported  by  Baird,  from  Monterey. 

E.  (flavivbntbib  var.?)  DiFiiorLi8.^Yellow-bellied  Flycatcher— p.  328.  The 
TTvestem  race  of  this  species  proves  to  be  really  more  different  from  the  east- 
em  than  that  of  the  preceding,  and  especially  in  laying  spotted  eggs,  which, 
indeed,  scarcely  differ  from  those  of  E,  puaillua.    If  the  allied  SayomU  (and 
some  other  birds)  did  not  show  a  similar,  though  less  marked,  variation  in 
its  eggs,  independent  of  regional  variations  in  plumage,  we  might  decide  from 
this  the  question  of  identity,  but  there  seem  in  this  case,  also  to  be  interme- 
diate birds.    At  Haywood,  Alameda  Co.,  I  found  about  twelve  nests  and  cap- 
tured enough  birds  on  them  for  cei-tainty.    All  were  built  in  the  hollows  out- 
Bide  or  inside  of  stumps  and  trees  from  two  to  ten  feet  above  ground,  or 
against  the  walls  of  little  caves  in  rocky  banks,  and  two  on  timbers  under 
sheds.    Mud  is  used  for  the  shell,  covered  outside  with  much  green  moss  and 
lined  with  fine  grass,  fibres,  etc.,  thus  being  quite  different  from  that  of  the 
eastern  bird  as  described. 

The  eggs  varied  a  good  deal  in  size  and  form,  usually  being  larger  than 
those  of  pusUlus  from  Santa  Cruz,  length  0.73  to  0.62  by  0.58  to  0.52.  Even 
when  under  sheds  the  green  moss  was  liberally  used,  making  the  nests  even 
more  conspicuous  than  without  it.  This  was  the  only  species  I  found  breed- 
ing near  Haywood,  and  it  arrived  there  March  31st,  though  I  found  them  near 
Santa  Barbara  by  the  2l8t,  in  1873,  three  weeks  earlier  than  noticed  at  San 
Diego.  The  differences  in  the  two  races  seem  to  be  wholly  in  shades  of  color 
and  size,  not  in  proportions,  as  formerly  supposed,  when  young  autumn 
specimens  of  var.  diffictUs  were  the  types  described. 

GHJETintA  Vauxi— Oregon  Swift— p.  357.  Arrived  or  passed  through  Ven- 
tara  County,  northward,  on  April  22d,  1873,  and  through  San  Diego  on  April 
26th,  1872.  As  this  is  now  considered  the  western  race  of  C,  pdagina,  and 
winters  on  the  west  slope  of  Central  America,  the  undecided  question  as  to 
where  the  eastern  birds  winter,  suggests  that  they  may  either  be  the  *' var. 
pdixura"  of  South  America,  or  the  species  mentioned  by  Nnttall,  as  follows: 
'*The  wonderful  account  of  the  swallow-roosts  in  Honduras  given  by  Capt. 
Henderson,  appears  to  be  entirely  applicable  to  this  species.''  (Man.  I,  738.) 
The  (7.  zonaria  or  some  other  species  may,  however,  be  referred  to.  I  cannot 
consider  this  bird  a  western  race  only  of  Cpelagioa,  as  intermediate  forms  are 
still  unknown. 
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CAiiTPTX  ANNA — ^Anna  Hnmmer — ^p.  358.  This  species  though  mentioned 
by  Gould  as  Mexican,  had  not  been  detected  in  the  intermediate  tenitory  of 
Arizona  until  1874,  when  Mr.  Henshaw  obtained  them  there.  Very  few  of  the 
California  birds,  however,  leave  the  State  in  winter,  if  any. 

I  have  found  eggs  vary  from  0.60  to  0.52  long,  by  0.40  to  0.35,  and  the  nests 
vary  half  an  inch  in  depth,  according  to  the  degree  of  exposure  to  the  wind 
of  their  locations.  The  amount  of  moss  put  on  the  outside  also  varies,  from 
almost  none  to  a  complete  covering,  as  no  doubt  is  the  case  with  those  of 
other  species.    They  lay  eggs  as  early  as  Feb.  1st,  in  lat.  38^! 

SniiLnLA  oAx^zjopis— Calliope  Hummer— p.  363.  A  male  of  this  specui 
was  shot  at  Haywood,  Alameda  Co.,  April  17,  1875,  the  first  yet  found  west  of 
the  Sierra  Nevada,  and  no  doubt  a  straggler. 

Gboooootz  Cajjfobmiakus — Road-Bunner— p.  368.  At  Satiooy,  Tentnn 
Co.,  I  found  a  nest  of  this  species  built  in  a  smull  Chilian  pepper-tree  (^cAtnttf 
moU6)j  growing  in  a  hedge,  containing  two  eggs,  apparently  deserted,  on  April 
12th,  1873.  It  was  only  four  feet  above  ground,  and  not  much  hidden,  built 
of  coarse  sticks,  with  lining  of  straw  and  dry  horse- dung.  From  seeing  onlj 
Bam  Owls  about  there,  I  supposed  it  to  belong  to  that  bird,  the  eggs  agreeing 
more  nearly  with  theirs  in  form  than  with  the  one  I  described,  which  was  laid 
in  a  cage.  From  Dr.  Brewer's  account  of  the  usual  size  and  form  of  their 
eggs,  I  am,  however,  now  satisfied  that  they  belonged  to  this  bird.  The 
largest  measured  1.55  by  1.20  inch.  In  the  appendix  to  Dr.  Brewer's  work 
this  nest  is  mentioned  as  a  Bam  Owl's. 

Picus  (PUBBSOENS  var.)  Gaibdnebi — Gairdner's  Woodpecker — ^p.  377.  This 
race  of  P.  pubescens  was  in  1870  supposed  to  be  absent  from  Southern  Cali- 
fornia; but  in  1872-3  I  found  it  a  common  species  in  Ventura  Co.,  lat.  35^, 
in  the  cool  groves  near  the  mouth  of  Santa  Clara  Blver,  where  it  took  the 
place  of  S.  NuttaXU,  a  species  more  common  in  the  warmer  valleys  farther 
inland.  The  specimens  obtained  are  much  nearer  like  the  eastern  race  than 
those  from  the  north. 

I  must  here  remark  that,  from  the  too  liberal  use  of  the  names  of  favorite 
saints  by  the  Spaniards,  it  is  necessary  to  explain  that  the  river  above  men- 
tioned is  over  150  miles  south  of  the  '*  Santa  Clara  Valley  "  near  San  Fran- 
cisco Bay,  mentioned  as  the  southern  Umit  of  this  species  (and  elsewhere  in 
Om.  of  Cal.,  Vol.  I),  which  is  more  often  called  San  Jos^  Valley. 

CoiiAPTEs  AUBATUS— Golden-winged  Flicker— pp.  410,  412.  It  is  very  re- 
markable that  specimens  differing  from  the  eastern  bird  only  in  the  black 
cheek-patches  being  tipped  with  red  (which  is  reported  also  of  Florida  and 
New  Jersey  specimens),  should  occur  close  to  the  Pacific  coast,  where  we 
would  expect  the  characters  of  Mexioanus  to  predominate  even  in  hybrids. 
On  Nov.  21st,  1872, 1  shot  a  splendid  male  specimen  near  San  Buenaventora, 
which  can  scarcely  be  supposed  to  have  straggled  ftom  Alaska  so  far  south, 
and,  like  those  found  near  S.  F.  Bay,  indicates  some  yet  unexplained  law  of 
distribution.  It  was  considerably  smaller  than  those  of  Meiuxxms  shot  in 
the  same  region,  and  probably  not  migratory. 
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The  following  shows  the  oomparatiye  sizes  of  these  and  of  C  dtrgsoidet, 
from  Pt.  Mojave,  in  same  latitude: 

G.  AUiUTus  J^;  length  13  inches,  extent  20.20,  wing  6.35. 

O.  Mbxioanus  (J;  length  13.75  inches,  extent  21.40,  wing  6.75. 

G.  GHSTBOiDBS,  (^;  length  11.75  inches,  extent  19.25,  wing  6.25. 

The  colors  of  iris,  bill,  and  feet  were  alike,  except  in  the  last,  which  had 
the  iris  blood-red.  It  becomes  J  again  a  question  which  of  the  yellow-winged 
species  was  Dr.  Heermann's  *'  C  Ayreni"  from  Gosumnes  Biyer,  Oal. 

In  January,  1873, 1  shot  a  specimen  of  (7.  Meaioanus  at  the  same  locality, 
which  attracted  my  attention  by  its  pale  orange-color  under  the  wings.  I 
found  it  not  a  hybrid,  nor  in  any  way  intermediate,  but  a  faded  variety,  such 
as  is  noticed  in  specimens  of  other  woodpeckers  from  the  hot,  arid  r^ons 
east  of  the  Sierra  Nevada.  Though  its  plumage  was  fresh  and  not  worn,  its 
back  was  nearly  white,  with  dusky  bars,  quills  gray  near  ends,  and  other 
upper  parts  pale  Brown,  marked  as  usual.  It  was  evidently  a  migrant  from 
the  bolder  of  the  deserts  eastward,  and  showed  that  climate  can  have  little 
to  do  with  the  characters  of  the  two  leading  forms,  or  the  intermediate  race; 
which  is  further  proved  by  the  occurrence  of  two  species  in  the  Colorado 
Tslley,  where  no  hybrids  have  so  far  been  found. 

The  occurrence  of  G.  aurattu  in  Greenland  and  England  makes  its  oooa- 
aional  straggling  to  Calif omia  less  remarkable;  but  is  it  not  capable  of  natu- 
ralization here? 

Stbix  (iiiAMMSA  var.?)  pbatdtoola—- Bam  Owl— p.  415.  Audubon's  ao- 
oount  of  the  nesting  of  this  bird  in  the  grass,  though  almost  incredible,  is  not 
mnch  less  so  than  its  building  underground,  as  it  occasionally  does  in  Cali- 
fornia, selecting  a  cavity  in  a  steep  bank  of  earth  along  some  stream,  where 
the  winter  rains  leave  many  such  holes,  perfectly  dry  for  six  or  eight  months 
of  summer.  I  obtained  five  eggs  from  such  a  cavity,  Apr.  10th,  1875,  at  Hay- 
wood, Alameda  Co.,  where  I  also  knew  of  nests  in  hollow  trees,  among 
branches,  and  in  a  wind-mill,  whose  owner  wisely  protected  them.  Bona- 
parte's specific  name,  implying  a  general  residence  in  fields,  was  therefore 
badly  chosen  for  this  variety,  for  which  the  name  Americafia  Aud.,  1834,  is 
also  prior,  and  not  mistakable  for  Qmelin's  uncertain  species.  As  this  owl 
scarcely  goes  north  beyond  lat.  420,  and  stragglers  are  not  reported  from  the 
interval  of  over  3,000  miles  between  its  range  and  that  of  S,Jlammea,  an  in- 
termingling of  the  races  must  have  occurred  at  a  veiy  remote  period,  if  ever. 
In  California  it  is  resident  in  the  northern  half  of  the  State  all  the  year,  and 
in  winter  its  numbers  are  increased  by  migrants  from  the  north,  probably 
from  as  fiar  as  Oregon,  where  it  was  found  by  Townsand  and  Peale. 

It  would  not  be  strange  if  this  owl  was  found  to  enlarge  its  underground 
domicile  when  too  small  by  a  littie  burrowing,  like  the  similar-footed  but 
weaker  (Ground  Owl,  or  as  reported  of  the  short-footed  Braekjfotu$  by  Ball. 

BuTKo  SwjLENSOMn— White-throated  Buzzard  (of  Nuttall)— p.  476.  I  shot 
the  first  specimen  of  the  typical  race  recorded  from  California,  on  Oct.  2d, 
1872,  at  Saticoy,  Ventura  Co.    Nearly,  if  not  quite  all,  breeding  west  of  the 

Paoo.  Oai..  Acad.  Soi.,  Vol.  VI.— U. 
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Siem  HeTBdA,  are  of  the  var.  tnH^natef ,  while  the  pale  raoe  seems  ehieflj  to 
preyail  in  the  open  and  arid  regions  eastward.  I  found  the  dark  race  breed- 
ing down  to  San  Diego,  and  they  seem  more  common  on  this  slope  than  the 
B.  b(fnaUs,  even  to  Alaska.  They  migrate  in  flocks,  of  which  one  was  men- 
tioned in  the  Om.  of  Gal.»  going  north  in  San  Diego  Co.,  April  18th,  1863, 
and  on  Apr.  16th,  1873, 1  saw  a  similar  flock,  entirely  of  inrignaius,  going  north 
over  Tentnra  Co.  "V^th  the  first  were  some  of  Archibuieo  and  other  speciee. 
They  retnmed  sonth  about  Oct.  1,  in  Tentnra  Co.,  more  or  less  in  flocks,  while 
no  southward  movement  of  B.  borealiB  occurred  until  a  month  later.  My  state- 
ment that  the  average  size  of  this  species  is  equal  to  that  of  bareaUi  was 
founded  on  a  comparison  of  females  of  this  with  males  of  the  latter.  The 
wings  are  longer  in  proportion,  which  in  dried  skins  is  liable  to  mislead.  The 
difference  between  wing  and  total  length  I  found  in  six  specimens  to  avenige 
only  3.72  inches,  while  in  seven  of  var.  caUirua  it  averaged  six  inches.  Al- 
though Dr.  Brewer  thinks  that  the  nest  and  eggs  described  by  Heermann  ii 
of  Archibuteo  belonged  to  this  bird,  the  description  of  both  seems  to  me  more 
suited  to  the  latter,  which  certainly  breeds  here. 

Bdtbo  (linxatub  var.)  klxoans— Elegant  Buzzard— p.  477.  The  description 
of  the  young  which  I  copied  from  Cassin's,  is  wrong  in  giving  12  instead  of  6 
bars  on  the  tail,  no  doubt  inadvertently,  as  he  figures  it  correctly  in  Birds  of 
N.  A.  (P.  B.  B.  Bep.  X,  pi.  II  and  III).  I  saw  a  dead  bird  of  this  specieB 
in  Marin  Co.,  north  of  S.  F.  Bay  in  1873,  and  it  is  doubtless  the  * 'F.  Ayouifii " 
of  Townsend's  Oregon  list,  as  the  eastern  race  goes  north  to  Nova  Scotia.  In 
1872-3,  Ifonndtiiem  oonstant  residents  of  Ventura  Co.,  and  not  more  common 
in  winter. 

BuTEO  oxTFTXBUs — Shsrp-winged  Buzzard— p.  480.  A  specimen  in  Wood- 
ward's Museum,  shot  at  San  Diego  in  1871,  agrees  perfectly  with  Cassin'i 
plate,  and  I  do  not  agree  with  Bidgway  in  considering  it  merely  a  variety  of 
B,  Swainsoni,  Besides  its  smaller  size,  it  appears  to  have  more  transTene 
scales  on  tarsus,  and  its  wing  is  different,  both  in  proportions  of  qnills  and 
length.  The  dark  var.  fuUtgimmu  is  also  said  to  differ  from  irmgnaJlm  in  sooty 
tint,  no  white  on  forehead,  under-wing  coverts  banded  white,  tail  dnereoos 
umber,  with  seven  (not  ten)  bars.  Other  differences  are  noted  in  the  Cen- 
tral and  South  American  specimens,  described  by  Bidgway.  Of  its  relation 
to  B.  PenruyZtxmictu,  suggested  by  J.  A.  Allen,  I  cannot  decide. 

BiiiNin  urooDBDB— Black-flhonldered  Hawk— p.  488.  Mr.  Bidgwsy's  be- 
lief that  the  Australian  birds  are  speoifioally  identical,  will  make  this  the 
E.  aadSam  Latham  (1801),  var.  lewna^us,  but  any  inter-migration  of  speeimens 
between  the  two  continents  since  the  pliocene  epoch,  ia  more  diflloult  to  8q>- 
pose  than  in  the  case  of  the  stronger-winged  Bam  Owl.  Onr  bird  does  not 
seem  to  go  north  of  lat.  890,  and  none  are  recorded  from  western  Asia.  I 
have  seen  but  one  or  two  in  Ventura  Co.,  and  none  south  of  lat.  35^,  so  thai 
the  California  birds  seem  to  be  constant  residents  in  the  middle  region  of  the 
State,  where  only  their  favorite  marshes  are  extensive. 

Obtyx  DoaoLAssn— Vigors,  1829.  This  is,  apparently,  merely  a  newlj 
fledged  young  Calif omia  Quail.  The  locality  given,  ''  Monterey,  Cal.,"  goes 
to  confirm  this  view,  and  I  have  found  the  first  plnma<?e  agree  domly. 
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J.  P.  Dameron  stated  that  be  had  been  experimenting  on  the 
propagation  of  Oysters  and  would  shortly  describe  a  method  dis- 
covered  by  himself. 

Mr.  Scupham  read  a  paper  suggesting  that  steps  be  taken  by 
the  Academy  to  assist  in  bringing  about  the  resiunption  of  the 
Geological  Survey. 

On  motion  of  Mr.  Scupham,  a  Committee  was  appointed  to  ex- 
amine into  the  matter  and  report  at  the  next  meeting.  Messrs. 
Scupham,  Blake  and  Ashbumer,  were  appointed  as  such  Com- 
mittee. 

Mr.  Steams  made  the  following  remarks  on  the  death  of  Hon. 
B,  P.  Avery: 

Mr.  President  and  Members  of  ihe  Academy: 

Since  our  last  meeting  the  telegraph  has  brought  us  sad  news 
—information  of  the  death  of  our  fellow-member,  the  Hon.  Ben- 
jamin Parke  Avery,  United  States  Minister  to  China,  who  died 
in  the  early  part  of  November  at  the  city  of  Peking. 

The  many  excellences  of  the  deceased,  the  co-operative  spirit 
which  he  ever  manifested  in  all  matters  pertaining  to  the  welfare 
of  his  fellow-men — quietiy,  because  he  was  singularly  modest 
and  undemonstrative,  yet  nevertheless  persistentiy  pursuing  the 
e?en  tenor  of  what  he  considered  his  duty — ^and  that  duty  the 
ad?ancement  of  civilization  in  a  new  State,  the  promotion  of 
knowledge,  whether  in  Literature,  Science,  or  Art— and  the 
general  refinement  and  elevation  of  the  commonwealth  in  which 
he  had  made  his  home;  such  qualities  and  such  services  make  it 
eminentiy  proper  that  we  should  inscribe  on  the  permanent  rec- 
ords of  the  Academy  an  appreciative  recognition  of  his  life  and 
labors,  as  well  as  an  appropriate  expression  of  our  esteem,  and 
of  sorrow  for  his  loss. 

With  the  example  of  his  unassuming  but  honorable  career  be- 
fore us — too  brief  but  yet  well  filled  with  useful  work — it  would 
be  in  discord  with  its  harmony  to  expand  these  remarks  into 
formal  eulogy. 

In  a  letter  dated  July  6th  of  this  year,  the  last  which  I  re- 
ceived, he  wrote: 
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"  Shut  ^thin  the  walls  of  onr  Legation,  we  are  as  much  alone  as  if  we 
were  in  one  of  the  old  gladal  wombs  of  the  Sierra  Neyada—to  think  of  which 
makee  me  sigh  with  longing,  for  was  I  not  bom  anew  therefirom,  a  reeaper- 
ated  child  of  Natnre?  Tour  letter  with  bay-leaves  was  right  welcome,  and 
gave  me  a  good  sniif  of  Berkeley.  It  was  pleasant  to  reoeiye  the  UniTetsity 
bay,  althongh  I  am  not  an  Alnmnns,  and  can  boast  no  Alma-Mater  except  the 
rough  school  of  self-education." 

The  olosmg  line  above  his  autograph  is  ''  O,  CaUfomia,  that's 
the  land  for  me  I"  Enclosed  with  his  letter  were  a  few  plants 
collected  by  him  upon  the  broad  summit  of  the  mouldering 
walls  which  surround  the  ancient  city  where  he  died.  Our  friend 
has  gone  I  He  has  found  the  tranquillity  of  the  grave  in  a  oonn- 
tty  remote  from  his  native  land — ^from  the  California  he  loTed 
so  much;  far  from  those  he  loved  and  the  many  who  knew  and 
loved  him,  and  who  would  have  deemed  it  a  privilege  to  have 
been  near  him  at  the  final  moment,  and  to  have  mingled  their 
last  farewells  with  his.  The  particulars  of  the  closing  scene 
have  not  yet  been  received.  We  may  be  sure,  however,  that  he 
looked  into  the  future  without  fear,  and  faded  serenely,  as  the 
twilight  sinks  into  night. 

Those  who  knew  him  best,  and  who  enjoyed  the  precious  free- 
dom of  intimacy,  will  tell  you  that  his  life  was  conspicuous  for 
its  purity — ^his  character  for  its  many  virtues — his  intellect  for 
its  refined  and  delicate  culture — his  heart  for  its  tender  and 
generous  sympathy.  The  possession  of  these  qualities  endear 
a  man  to  his  fellow-men;  they  constitute  a  charming  whole 
whose  priceless  web  is  woven  from  the  choicest  graces  of  oar 
poor  humanity;  they  form  an  enchanted  mantle  whose  shining 
folds  hide  the  poverty  of  human  limitations. 

So  lived  and  walked  our  friend  among  us,  crowned  with  the 
affection  and  jrespect  of  all  who  knew  him.  I  do  not  say  that  he 
was  perfect,  and  yet  if  fault  he  had  I  know  it  not,  nor  neyer 
heard  it  named. 

Here  let  us  rest — ^grateful  that  so  true  a  life  has  been  a  part 
of  ours.  We  place  our  tribute  on  his  grave,  and  say  good  friend 
— fare  well  1 

Resolvedf  That  the  Oalifomia  Academy  of  Sciences  has  learned  with  pro- 
found regret  of  the  death  of  the  Honorable  Benjamin  Parke  Avery,  a  fellow- 
member  and  late  United  States  Minister  at  the  Court  of  Peking;  that  we 
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hereby  recognize  and  express  our  high  appreciation  of  his  many  private  yir- 
toes  and  public  services. 

Reaoived,  That  these  resolntions  be  spread  on  the  records  of  the  Academy 
and  published  in  the  proceedings. 


Bequlab  MEETiNa,  Deoembbb  20th,  1876. 

Vice-President  Edwards  in  the  Chair. 

Thirty-five  members  present. 

Donations  to  the  Museum  were  as  follows:  Thirty-three  spec- 
imens of  Scorpions  from  Arizona,  from  Dr.  B.  E.  Nuttall;  also 
from  same  donor,  one  crustacean  and  one  scelopoms.  F.  Gruber 
presented  a  fine  specimen  of  Cervus  Meodoanus,  mounted;  Ehaph- 
idophora  avJbterranea  from  Mammoth  Gave,  Kentucky. 

The  Nominating  Committee  appointed  by  the  Council  and 
Trastees  presented  their  report,  nominating  officers  for  1876,  as 
follows: 

FBB81i>£MT. 

GEOBGB  DAVIDSON. 


HBbT  TI0B-FBB8n>KNT. 

HENBY  EDWARDS. 

sbooud  vice-pbbsidsnt. 

H.  W.  HABEN£SS. 

COBBKSPOHDINO  BXOBBTABT. 

THEO.  A.  BLAKE. 


BBOOBDINa  BSOBXTABT. 

GHAS.  a.  YALE. 

TBEASUBBB. 

ED.  F.  HALL,  Jb. 

XJBBABZAN. 

WM.  J.  FISHEB. 


DIBXOTOB  P7  VUBE17M. 

W.  G.  W.  HABFOBD. 


TBXTBTXBS. 


D.  D.  OOLTON, 
GEOBGE  DAVIDSON, 
THOS.  P.  MADDEN, 


B.  E.  0.  STEABNS, 
WM.  ASHBUBNEB, 
GEO.  E.  GBAY, 


B.  0.  HABBI80N. 
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Charles  Wolcott  Brooks,  of  the  Nominating  Committee,  read 
a  statement  giving  their  reasons  for  having  nominated  certain  of 
those  upon  the  ticket  presented. 

On  motion,  the  report  of  the  Committee  was  adopted  and  the 
Committee  discharged. 

Mr.  Scupham,  of  the  Committee  appointed  on  the  qnestion  of 
the  continuance  of  the  State  Geological  Survey,  reported  a  Me- 
morial to  be  transmitted  to  the  State  Legislature,  asking  them  to 
revive  the  Survey.    The  Memorial  was  as  follows: 

MEMORIAL. 

To  the  Honorable,  the  Senate  and  Assembly  of  the  State  of  CcUifomia: 

The  California  Academy  of  Soienoes  would  respectfally  repreeent  that  tha 
Oeologioal  Sarvey  is  a  work  of  great  practical  importance,  as  well  as  aoientifie 
and  educational  ralne,  to  the  peofde  of  this  State. 

That  by  the  action  of  the  Legislature  of  1873-74,  the  acomnalated  and  un- 
published material  of  sereral  years*  work  was  placed  for  safe  keeping  in  the 
custody  of  the  Regents  of  the  Unirersity,  where,  for  want  of  further  proti*- 
ion,  the  greater  portion  still  lies  unimproved. 

That  there  have  been  already  published  four  volumes  of  the  geological  x«- 
ports,  viz. :  one  of  geology,  two  of  paleontology,  and  one  oi  ornithology,  be- 
sides smaller  pamphlets,  and  several  topographical  maps,  the  beauty,  acca- 
racy  and  value  of  which  are  appreciated  and  acknowledged  by  all  who  have 
carefully  examined  them. 

That  of  the  unpublished  matter  already  accumulated,  there  is  the  material 
for  a  second  volume  of  geology,  for  a  volume  of  botany,  nearly  ready  to  be 
issued,  and  the  greater  portion  of  the  material  for  a  second  volume  of  omi- 
thology  devoted  to  the  aquatic  birds. 

That  the  map  of  Central  California  is  so  nearly  finished  that  the  active  field 
work  of  one  more  season  would  complete  it.  This  map  embraces  nearly  one- 
half  the  area  of  the  State,  and  extending  from  Lassen's  Peak  on  the  noith,  to 
Yisalia  on  the  south;  includes  all  the  more  important  mining  districts  within 
the  limits  of  California.  The  work  so  far  done  upon  it  is  nnexeeptionabl^ 
and  when  completed,  it  will  possess  the  highest  practical  value,  will  meet 
with  a  ready  sale,  and  be  the  most  important  contribution  to  the  geography 
of  this  coast  that  has  ever  been  made.  ' 

That  a  general  geological  map  of  the  whole  State  has  been  partially  drawn 
and  colored,  and  could  be  finished  and  published  in  such  a  way  as  to  show 
the  extent  of  the  present  knowledge  of  the  geology  of  the  State  (subject^  of 
course,  to  such  improvements  in  detail  as  may  hereafter  be  developed  by  fu- 
ture work)  at  no  great  expense. 

That  the  U.  S.  Coast  Survey  map  of  the  peninsula  of  San  Frandioo  has 
been  geologically  colored  in  great  dotail,  and  only  waits  the  means  for  its 
publication. 


Digitized  by  VjOOQ IC 


ACADEMY   OF    SCIENCES.  207 

Finally,  that  these  impablished  works  are  greatly  needed  for  the  benefit  of 
cor  public  schools,  as  well  as  for  all  the  higher  edaoational  interests  of  the 
State,  and  that  when  completed,  they  would  convey  the  most  aconrate  infor- 
mation with  regard  to  oar  coal  fields,  qaicksilrer  min|s,  quartz  yeins  and 
hydraulic  washings,  which  cannot  fail  to  exercise  a  most  beneficial  influence 
in  aiding  the  further  development  of  these  important  industries. 

In  view  of  the  foregoing  facts,  the  California  Academy  of  Sciences  would 
respectfully  pray  that  your  Honorable  Bodies  revive  the  State  Geological  Sur- 
vey, and  make  a  liberal  appropriation  for  its  continuance  and  completion. 

On  motion,  the  Memorial  was  approyed  and  ordered  forwarded. 

Charles  Wolcott  Brooks  presented  an  additional  or  supple- 
mentaiy  report  from  the  Nominating  Committee,  substituting  as 
one  of  the  Trustees,  Dr.  Geo.  Hewston  in  place  of  George 
Davidson,  and  stating  that  it  had  been  considered  questionable 
whether  the  President  of  the  Academy  could  also  serve  as  a 
Trustee. 

Considerable  discussion  ensued  upon  the  subject,  and  finally 
John  F.  Miller  was  elected  as  a  substitute  for  Professor  David- 
son. 

The  following  were  elected  Judges  and  Inspectors  of  Election: 
C.  D.  Gibbesand  T.  J.  Lowry,  Judges;  B.  S.  Floyd  and  Samuel 
Hubbard,  Inspectors. 


[The  following  psper»  read  at  the  Begnlar  Meeting  held  July  19, 1876,  should  hare  been 
printed  in  the  Proceeding!  of  that  Meettng.] 

Pacific  Coast  Liepidoptera,  No.  14.— Notes  on  the  G^nus 
Catocala,  with  I>escriptioiis  of  new  Species. 

BT  HBMBT  XDWAUDS. 

The  beautiful  moths  included  in  the  genus  CcUocala  are  among  the  more  in- 
teresting of  the  larger  Noctuidce,  and  appear  to  have  obtained  their  fullest 
representation  on  the  North  American  continent.  They  are  naUres,  for  the 
most  part  of  the  northern  temperate  zone,  and  though  some  are  said  to  exist 
in  the  Hawaiian  Islands,  and  I  am  acquainted  with  one  very  large  species,  (a 
mutilated  example  of  which  was  collected  by  the  late  Baron  Terloo,  and  pre- 
sented to  me  by  Dr.  H.  Behr)  which  comes  from  the  table  land  of  Mexico, 
near  Guadalajara,  still  the  United  States,  Japan,  N.  China,  Siberia  and  Eu- 
Pboo.  CaIm  Acad.  Sox.,  Tol.  TI.— 16. 
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rope  mnBt  be  regarded  as  the  home  of  the  genne,  the  nmnber  of  specieB  ia  om 
own  country  far  exceeding  that  of  the  whole  of  the  other  districts  pat  tugmtha. 
According  to  Btaudinger's  last  catalogue,  tbirty-fonr  species  are   fotzad  a 
Europe  and  the  adjasent  territoriea,  including  Siberia,  four  or  five  are  kncwf 
to  exist  in  Japan,  and  probably  the  same  number  in  northern  China,  vlule  &ff 
list  of  North  American  forma,  including  those  mentioned  in  the  present  pspet. 
has  increased  to  no  less  than  eighty-three  species.    In  the  igi^^^^g  of  tik 
southern  Pacific  and  Australia  are  several  genera  which  recall   the     coior- 
ation  and  structure  of  Catocala,  but  are  separated  from  it  by  well  defisa# 
limits,  and  it  is  almost  certain  that  no  true  example  of  the  genus  is  to  be 
found  in  the  southern  hemisphere.    Our  northern  States  species  have  bees 
recently  admirably  figured  by  Mr.  H.  Strecker,  in  his  Lepidopt.  Bhopaloc  sC 
Heterocera,  while  Mr.  A.  B.  Orote,  of  Buffalo,  has  published,   io   Uie  Trans. 
Am.  £nt.  Soc,  Vol.  4,  1872,  descriptions  of  the  whole  of  those  then  known  & 
him.     In  Mr.  Grote's  valuable  paper  he  has  tabulated  the  genns  as  foDovs: 
Section  1.    Secondaries  black  and  unhanded  aboTe. 

"        2.  "  black  above,  with  white  median  band. 

"        3.  *'  various  shades  of  red,  with  black  median  band. 

"        4.  **  orange  above,  with  black  median  band. 

"         5.  "  black  above,  with  narrow  yellow  median  band. 

"        6.  "  yellow  above,  with  median  black  band. 

"         7.  "  yellow  above,  without  median  band. 

It  is  somewhat  remarkable  that,  with  one  exception,  the  whole  of  the  Pa- 
cific Coast  species  at  present  known  belong  to  the  third  section,  viz.,  those 
which  have  the  lower  wings  of  various  shades  of  red,  sections  one,   six  and 
seven  being  entirely  unrepresented.    The  late  Baron  Terloo  is  said  by  Dr. 
Behr  to  have  observed  at  San  Jose,  in  this  State,  a  specimen  near  to  Catooak 
rdicta  (section  2)  of  New  England,  and  I  myself,  last  year,  observed  in  Saa 
Mateo  County  a  very  large  species,  with  pale  yellow  median  band,  evidentlj 
nearly  allied  to  Catocaia  cerogama  (section  6).    It  was  sitting  on  the  tmnkof 
a  large  tree  of  (Esculus  ca/i/omicus,  but  to  my  great  regret,  evaded  my  attempt 
to  capture  it.    I  could  not,  however,  be  mistaken  in  the  color  of  the  under 
wings.    It  is  quite  probable  that  among  our  oak  groves  many  species  «n> 
known  to  science  exist,  and  we  may  confidently  hope  (hat  those  of  our  coast 
now  enumerated  will  be  at  least  doubled  in  the  course  of  a  few  years.     It  may 
be  well  to  notice  that  these  insects  come  readily  to  sugar,  Mr.  G.  Mathew,  of 
H.  M.  S.  Repulse,  being  so  fortunate  as  to  capture  no  less  than  27  specimens 
of  C.  Aholibah,  Streck.,  in  a  single  night,  on  some  oak  trees  prepared  by  him 
at  Esquimau,  Vancouver  Island. 
The  following  are  the  species  at  present  known  to  inhabit  the  Pacific  Coast: 

Section  3. 

Catocaia  calif  omica.    W.  H.  Edwards,  Proc.  Ent.  Soc.  Phil.,  Vol.  2,  1864. 

•*  Expands  2-;^  inches. 

"Primaries,  dark  brown,  with  a  gray  tinge,    the  transverse  lines  rather 
indistinct,  the  elbowed  line  with  two  teeth,  equally  prominent,  and  otherwise 
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Tesembling  C.  Marmoratat  Edw.    Beyond  this  is  a  brown  band,  bordered  by  a 

iaiut  serrated,  grayish  line,  which  is  edged  without  by  black.    Beniform, 

"black;  bub-reniform,  brown. 

**  Secondaries,  rosy  red,  nearly  the  same  shade  as  in  Marmorata.    Median 

"band,  narrow,  almost  straight,  contracting  in  the  middle,  and  terminating 
aliriiptly  two  lines  before  the  margin.  Border  somewhat  sinnons  towards  the 
anal  angle.  Apical  spot,  white,  tinged  with  reddish.  Fringe  long  and  white. 
On  the  under  side  of  secondaries,  the  red  shade  occnpies  two-tbirds  of  the 
^wing.     From  Yreka,  Cal." — W.  H.  Edwasds,  loc.  cit. 

I  have  two  audonbted  examples  of  this  species,  both,  however  in  bad  con- 
dition, one  of  which  was  taken  near  Prescott,  Arizona,  and  the  other  at  Car- 
son City,  Nevada. 

Catooala  Cleopatra.    Hy.  Edw.    n.  sp. 

Primaries,  dark  bliiiBh  gray,  powdered  with  brown  atoms,  transverse  lines 
rather  indistinct,  slightly  olivaceous;  the  t.  a.  edged  with  black  exteriorly, 
and  with  the  indentations  rather  small;  t.  p.,  delicately  shaded  with  brown 
and  olive,  with  two  teeth  on  third  and  fourth  nervures,  strongly  marked  with 
black.  Beniform,  indiKtinct,  olivaceous;  sub-reniform,  whitish,  somewhat 
anguliir,  its  longest  angle  pointing  outwardly;  above  it,  and  interior  to  the 
reniform,  is  a  dull  whitish  patch;  and  above  the  renlform,  and  touching  the 
costa,  is  a  strongly  marked  brownish  shade.  Submarginal  line,  gray,  whitish 
and  broadest  towards  the  apex.  Fringes,  white,  with  brownish  scales,  except 
where  crossed  by  the  nervures  where  they  are  black. 

Secondaries,  bright  rosy  red,  with  fawn-colored  hairs  at  the  base.  Median 
band  moderate;  broadest  in  the  middle,  not  toothed  interiorly,  and  terminat- 
ing two-tenths  of  an  inch  from  the  inner  margin.  Marginal  band,  not  broad, 
except  at  the  anterior  angle,  slightly  sinuous  as  it  approaches  the  inner  mar- 
gin. Fiinges,  broadly  white,  flecked  with  brown  scales.  Those  of  interior 
margin,  long,  dark  drab,  paler  towards  the  base. 

Uuder  side.  Primaries,  white,  with  the  usual  black  bands,  the  basal  one 
oblique,  shading  into  the  median  a  little  below  the  middle.  Median,  moderate, 
narrowest  towards  the  posterior  mnrgin.  Marginal  band,  broad  towards  apex, 
shadiog  into  fawn  color  at  extreme  margins. 

Secondaries.  Two-thirds  of  the  interior  portion,  rosy  red,  as  in  the  upper 
side,  shading  into  white  towards  the  anterior  margin.  Fringes,  white,  a  little 
yellowibh  at  anterior  angle.  Head  and  thorax  dark  gray,  mottled  with 
browu  and  olive  scales,  whitish  on  the  disc,  where  the  scales  form  an  hlmost 
triaugular  white  mark,  edged  posteriorly  with  a  black  line.  Abdomen  smoky 
broNvn  above,  paler  beneath,  and  there  dotted  with  flue  brown  scales. 
Expanse  of  wings,  2  60  inch. 
Leugth  of  body,  1.00  inch. 

Berkeley,  Contra  Costa  County,  Cal.  (One  c?.  Coll.  Hy.  Edw.) 
This  species  may  be  easily  recognized  by  the  bluish  gray  tint  of  the  prima- 
ries, dashed  with  olivaceous,  while  the  almost  regular  median  band  of  second- 
aries, recalls  the  European  C.  Pacta,  and  the  Atlantic  and  Canadian  C.  Can- 
cmibem,  Walk.  Like  all  oar  Culifornian  species,  it  appears  at  present  to  be 
exceedingly  rare. 
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CaioccUa  Mariana.    Hy.  Edw.    u.  sp. 

Primaries,  dark  iron  gray,  with  bluish  tinge,  especially  to'wards  tbe 
gins.  T.  a.,  only  slightly  dentate,  shading  into  black  on  the  coeta,  and 
inating  on  the  interior  margin  in  a  whitish  patch.  T.  p.,  coznmeneiB^  at 
about  one-third  the  length  of  oosta,  then  mnning  outwardly  ijato  t^Bt> 
indentations,  marked  interiorly  with  black,  and  towards  the  interior 
sinnate  into  a  long  and  narrow  tooth,  terminating  in  white  p&tcli  cfn  tbt 
terior  margin.  Sub-terminal,  whitish.  Posterior  margins,  paJeir  graj, 
a  row  of  well  defined  black  dots  in  the  intro-nerral  spaces.  Bexuf  omi.  blaei- 
ish  and  indistinct.  Snb-reniform,  open,  resting  on  whitish  spaee. 
dnll  white,  mottled  with  brownish. 

Secondaries,  rose  color,  with  basal  hairs  and  fringe  of  anal  marigiiz  1 
Median  band,  moderate,  constricted  in  the  middle,  forming  ratlier  a  ataxp 
angle  ontwardly  near  its  center,  which  is  its  widest  part.  It  does  not  zaacrov 
into  a  point  at  its  termination,  bnt  ends  abruptly  about  three-sizteeiitlts  of  oc 
inch  from  the  abdominal  margin.  Marginal  band,  with  deeper  smnatioiis,  h« 
otherwise  resembling  the  preyious  species.  Fringes,,  clear  white,  Tery  sHglil^ 
mottled  with  brownish.  Head  and  thorax,  iron  gray.  Abdomen,  emotj 
brown,  paler  beneath. 

Under  side,  as  in  C  CUopcUra. 

Expanse  of  wings,  2.50  inch. 

Length  of  body,  1.00  inch. 

Yancoaver  Island.    Hy.  Edw.  and  G.  Mathew. 

Closely  resembling  C,  CUopcUra,  and  the  Atlantic  C.  BrisHs,  bat  differiiif 
from  the  former  by  the  darker  color  of  the  primaries,  the 'duller  and  mof? 
scarlet  red  of  secondaries,  and  by  the  less  regular  median  band;  and  froD 
Briseis  by  the  broader  band  of  secondaries,  and  by  its  abrupt  termination  £v 
from  the  abdominal  margin. 

Catocala  Faustina,    Streoker.    Lepid.  Eh.  et  Heter.,  No.  3,  Page  21. 

< '  Male.    Expands  2%  inch. 

**  Body  aboYe,  gray;  beneath,  white. 

*' Upper  surface.  Primaries,  bluish  gray,  powdered  with  brown  akmui; 
marginal  spots,  transverse  lines  and  bands,  well  defined.  Beniform,  distiiMi 
and  surrounded  by  an  outer  circle,  which  is  produced  in  two  points  on  ex- 
terior. Sub-reniform,  white;  above  this,  and  interior  to  the  reniform,  is  a 
white  space.    Fringe,  light  gray. 

**  Secondaries,  scarlet.  Median  band,  moderately  wide,  angulated  at  center 
outwardly,  and  terminating  somewhat  abruptly  about  two  lines  from  the  ab- 
dominal margin.  Marginal  band,  with  a  deep  indentation  between  the  fint 
and  second  median  nervules.  Apical  spot  and  emarginations,  rosy.  JPringt, 
on  exterior  margin,  white;  on  interior  margin,  gray. 

"  Under  surface.    Primaries,  white. 

"  Secondaries.  Interior  two-thirds  rosy;  towards  oosta,  this  color  beoomas 
lost  in  white;  almost  imperceptible  indications  of  a  disoal  lone." — SxaBOKCB, 
loc.  cit. 

Arizona,  Wheeler  Expedition,  1871.  Coll.  H.  Streoker.  Br.  H.  Behr. 
Nevada. 
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Catocala  PerdUa.    Hy.  Edw.    n.  gp. 

Very  closely  aUied  to  the  last  species,  and,  bat  for  Mr.  Strecker's  assurance 
to  the  contrary,  I  shotdd  have  considered  it  identical.  Tbe  transverse  lines, 
however,  are  heavier,  and  the  reniform  spot  is  more  distinctly  gray  in  color. 
The  mesial  band  of  secondaries  is  wider,  and  continued  further  towards  the 
abdominal  margin.  The  apices  are  pure  white,  without  any  tint  of  rose  color, 
and  the  amount  of  red  on  the  lower  side  is  very  decidedly  less  than  is  to  be 
found  in  Faustina,    In  other  respects  I  can  perceive  no  difference. 

San  Mateo  County,  Cal.     (Coll.  Hy.  Edw.) 

Catocala  Hippolyta,    Hy.  Edw.    n.  sp. 

Primaries,  pale  silver  gray,  the  whole  of  the  lines  brownish,  distinct.  T. 
a.,  shaded  with  dark,  particularly  on  costa.  T.  p.,  with  the  teeth  very  regu- 
lar, almost  in  a  line  with  each  other,  and  of  equal  length.  Heniform, 
brownish,  indistinct.  Bnb-reniform,  whitish,  not  connected  with  the  t.  p. 
line.    Subterminal  line,  with  regular  teeth,  but  pale  and  rather  indistinct. 

Secondaries,  yellowish  red,  same  color  as  in  Porta.  Marginal,  broad  on 
apex,  unusually  narrow  towards  abdominal  margin,  where  are  two  deep  in- 
dentations. Mesial  band,  exceedingly  narrow,  widest  in  the  middle,  term- 
inating very  abruptly  about  two-tenths  of  an  inch  from  the  margin.  Apices 
and  marginations,  slightly  rosy.  Fringe,  white.  Under  surface,  as  in 
PerdUa. 

Head  and  thorax,  gray,  mixed  with  white.    Abdomen,  pale  grayish  drab. 

Expanse  of  wings,  2.75  inch. 

San  Mateo  County,  Cal.    (Coll.  Hy.  Edw.) 

This  is  a  beautiful  and  strongly  marked  species,  the  very  pale  gray  of  the 
primaries,  and  the  remarkably  narrow  mesial  band  of  secondaries,  serving  to 
distinguish  it  from  any  other  with  which  I  am  acquainted. 

CatoooOa  Ludana,    Hy.  Edw.    n.  sp. 

Primaries,  brownish,  gray,  with  yellowish  tinge;  the  whole  of  the  lines  and 
spots  very  heavy  and  strongly  marked,  shading  into  black  on  the  margin. 
Beniform,  large,  blackish,  surrounded  by  paler  ring.  Sub-reniform,  distinct, 
open,  fawn  drab. 

Secondaries,  yellowish  red,  cdlor  of  Parta.  Marginal  band,  rather  narrow 
and  regular,  with  only  slight  indentations  near  abdominal  margin.  Mesial 
band,  also  narrow,  widest  in  center,  and  terminating  abruptly  about  two- 
tenths  of  an  inch  from  abdominal  margin.  Apices,  with  an  orange  tint. 
Fringe,  yellowish  white. 

Under  surface,  yellowish  white;  inner  half  of  secondaries,  red;  the  bands, 
all  narrow. 

Expanse  of  wings,  3.00  inch. 

Colorado,  T.  L.  Mead.     (Coll.  Hy.  Edw.) 

Catocala  Irene.    Behv.     (Trans.  Am.  Ent.  Soc,  1870.) 

Primaries,  yellowish  brown,  paler  along  the  margins.  The  lines  are  all  in- 
distinct, and  lost  in  the  brown  shading  of  the  wings.    T.  a.,  almost  obsolete. 
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T.  p.,  with  two  deep  teeth,  aboye  the  middle,  directed  towards  the  apex,  and 
surmoanted  by  a  blackish  shade.  Sub-terminal  line  grayish,  with  regnlar 
teeth.  Reniform,  small,  brown.  Sub-reniform,  almost  obsolete,  connected 
with  a  paler  shade,  which  lonches  the  oosta. 

Secondaries,  yellowish  scarlet,  color  of  Unijuga.  Marginal  band,  moderate, 
rather  deeply  toothed  towards  abdominal  margin.  Mesial,  rather  narrow, 
slightly  constricted  in  the  middle,  and  terminating  in  a  point  about  one- 
eighth  of  an  inch  from  margin.  The  under  side  of  secondaries  has  an  nn- 
usnally  large  proportion  of  red. 

Expanse  of  wings,  2.60  inch. 

Fort  Tejon,  Coll.  Br.  Behr.    Mendocino  Co.,  Cal.,  Coll.  Hy.  Edw. 

Mr.  Strecker  expresses  some  doabts  as  to  the  identity  of  my  specimen  vith 
Dr.  Behr's  species,  (Lepid.  Bhop.  et  Heter.,  page  100)  but,  upon  ttgain  care- 
fully comparing  them,  I  am  convinced  that  they  are  alike,  and  in  this  opinion 
I  am  sustained  by  Dr.  Behr.  The  species  resembles  Unijuga  in  the  color  of 
the  secondaries,  but  it  is  much  smaller,  and  is  very  widely  separate  in  the 
ornamentation  of  the  superior  wings,  which  are  browner  and  more  confused 
than  those  of  its  Atlantic  relative. 

Catocala  Marmoratn,    W.  H.  Edwards.     (Proc.  Ent.  Soo,  Phil.,  Vol.  2, 1864.) 

"  Expands  4  inches. 

"  Head  and  thorax,  light  gray.    Abdomen,  wanting. 

*'  Upper  surface.  Primaries,  pale  gray  and  white,  more  or  less  powdered 
with  dark  gray  or  blackish  atoms,  and  bear  a  superficial  resemblance  to  the 
European  C.  Fraxini,  Transverse  lines,  black.  Beyond  the  t.  p.  line,  a 
brown  baud,  succeeded  outwardly  by  another,  which  is  much  narrower,  and 
pure  white.  Reniform,  dark,  and  shape  not  well  defined.  Sab-reniform, 
joined  by  a  line  to,  not  formed  by,  a  sinus  of  the  t.  p.  line.     Fringe,  white. 

**  Secondaries,  scarlet,  of  a  lovely  shade.  Mesial  band,  narrowed  in  the 
middle,  and  extends  almost  to  the  abdominal  margin.     Fringe,  white. 

••  Habitation,  Yreka,,  Cal."— W.  H.  Edwabds,  loc.  cit. 

Of  this  grand  insect,  apparently  the  largest  of  all  known  American  species, 
I  am  entirely  ignorant,  save  through  the  above  description  and  Mr.  Strecker's 
admirable  illustration. 

Catocala  StretchiL    Behr.    (Trans.  Am.  Ent.  Soc,  1870.) 

Primaries,  silver  gray,  very  distinctly  mottled  with  black  irrorations. 
Lines,  all  faint.  T.  a.,  whitish,  and  with  very  small  teeth,  ronning  ita 
length  almost  straight  and  without  deviation.  T.  p.  also  nearly  straight, 
and  with  even  indentations.  Reniform,  blackish,  with  a  double  ring,  and 
surrounded  by  a  dark  cloud.  Sub-reniform,  whitish,  with  a  fawn-colored 
tinge;  rather  small  but  very  distinct.  Sub-terminal  line  rnns  parallel  to  the 
t.p. 

Secondaries,  yellowish  red,  paler  than  in  Parta.  Mesial  band,  very  narrow, 
scarcely  constricted  in  the  middle,  and  turning  into  a  very  distinct  hook 
about  two-tenths  of  an  inch  from  the  abdominal  margin.    Marginal  band  nar- 
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row,  with  two  Bmall  indentations  near  anal  angle.  Apices  and  marginations, 
very  broadly  white. 

Thorax,  gray.    Abdomen,  smoky  drab. 

Under  side  with  nsual  bands,  and  half  the  secondaries  yellowish  red. 

Expanse  of  wings,  2.85  inch. 

Virginia  City,  Nevada,  B.  H.  Stretch.    (Coll.  Dr.  Behr.) 

A  very  distinct  species,  of  which  the  specimen  in  Dr.  Behr's  collection  is 
the  only  one  known  to  me.  No  other  species  has  the  hook  of  the  mesial  band 
so  distinct  as  this,  and  the  lines  of  the  primaries  are  more  regular  and  parallel 
to  each  other  than  in  any  other  with  which  I  am  acquainted. 

CatooaUa  Aholibah.    Strecker.     (Lepid.  Bhop.  et  Heteroc.,  Page  72.) 

"  Expands  3  inches. 

*'  Head  and  thorax  above,  dark  brown,  with  scattered  white  and  gray  scales. 
Abdomen,  brown.    Beneath,  light  brownish  gray. 

"Upper  surface.  Primaries,  dark  brown,  frosted,  and  intermixed  with 
white  and  gray;  a  white  space  adjoining  the  reniform,  inwardly;  reniform,  in- 
distinct; snb-reniform,  very  small,  white,  suiTOunded  witli  black,  and  entirely 
disconnected  with  the  transverse  posterior  line.  Secondaries,  crimson  with 
brownish  hair  at  the  base;  median  band,  rather  narrow  and  regular,  and  con- 
tinned  to  within  a  short  distance  of  the  abdominal  margin,  where  it  turns  up- 
wards, and  is  lost  in  the  brownish  hair  that  clothes  that  pajt. 

*'  Under  surface.  Primaries,  crossed  by  three  black  bands,  none  of  which 
join  or  merge  with  each  other;  the  spaces  between  the  base  and  sub-basal 
band,  and  between  the  latter  and  the  median  band,  are  orange  colored,  inclin- 
ing a  little  to  crimson  at  the  interior  margin;  the  space  between  the  median 
and  marginal  bands  is  white;  fringe,  white,  with  black  at  the  termination  of 
the  veins.  Secondaries,  inner  two-thirds,  crimson,  a  little  paler  than  on 
upper  side;  rest,  white;  marginal  band,  tinged  with  gray  atandnearthecosta; 
median  band  terminates  about  one  line  from  the  abdominal  margin;  slight  in- 
dications of  a  discal  crescent,  connecting  with  the  median  band;  fringe, 
white. 

"Habitation,  California.*'— H..  Stbsokkb,  loc.  cit. 

The  above  description  was  drawn  up  by  Mr.  Strecker  from  a  yP  presented  to 
him  by  Mr.  J.  Behrens.  The  (^,  of  which  two  specimens  are  in  my  collection, 
is  smaller  (2.60 inch.),  the  mesial  band  is  wide,  and  reaches  fully  to  the  ab- 
dominal margin,  while  at  the  base  of  secondaries  is  a  deep  black  shade  formed 
by  the  hairs  covering  that  region.  The  brown  mottled  shades  of  primaries 
are  also  much  darker  and  richer,  and  the  lines  and  spots  more  distinct. 

C.  Aholibah  appears  to  be  the  most  common  of  the  Pacific  Coast  species, 
and  is  found  from  San  Francisco  to  Vancouver  Island,  in  which  latter  locality 
it  is,  as  I  have  previously  stated,  quite  abundant.  It  is  by  no  meaus  confined 
to  the  *'  higher  mountains  of  California,"  as  Mr.  Behrens  formerly  imagined, 
that  gentleman  having  recently  taken  a  fine  specimen  at  Saucelito,  on  the 
shores  of  our  bay.  I  have  received  examples  from  Oregon  and  Washington 
Territory. 

For  the  purpose  of  comparison,  I  am  induced  to  add  a  description  of  the 
Mexican  species  spoken  of  at  the  commencement  of  this  paper: 


Digitized  by  VjOOQ IC 


214  PROCEEDINGS    OF   THE   CALIFORNIA 

Catocala  Cassandra.    Hy.  Edw.    n.  8p. 

Primaries,  dull  gray,  clonded  with  black.  Lines,  all  distinct  and  regnkr. 
T.  a.,  nearly  straight,  and  with  the  indentations  small.  T.  p.,  slightly  beot 
on  coBta,  with  small  and  regular  teeth,  running  obliquely  from  its  center  to 
interior  margin,  wanting  the  usual  elbowed  line,  and  reaching  the  maigin  be- 
hind its  center.  Sub-terminal  line,  almost  obsolete.  Reniform,  black,  sar- 
rounded  by  a  black  cloud,  which  reaches  from  costa  to  interior  mazgin.  Snb- 
reniform,  whitish,  indistinct. 

Secondaries,  pale  red.  Mesial  band,  narrow;  of  equal  width  for  more  than 
half  its  length,  then  abruptly  narrow^ed,  and  bending  almost  at  a  right  angle 
to  abdominal  margin.  Marginal  band,  broad  at  the  apex,  with  the  indenta- 
tions near  anal  angle  moderate.  Apices  white,  tinged  with  orange  red. 
Fringe,  white. 

Under  side.  Usual  bands,  the  mesial  of  secondaries  terminating  abmptly 
about  two-tenths  of  an  inch  before  reaching  abdominal  margin,  and  not  con- 
tinued to  the  margin  as  in  the  upper  side.  Inner  half  of  secondaries,  pale 
red. 

Expanse  of  wings,  3.60  inch. 

Guadalajara,  Mexico,  Baron  Terloo.     (Coll.  Hy.  Edw.) 

Its  large  size,  primaries  clouded  with  black,  and  the  peculiar  form  of  the 
mesial  band  of  secondaries,  will  serve  to  distinguish  this  from  any  other 
known  species. 


Sbction  4. 


Secondaries,  orange  above,  with  black  median  band. 

Catocala  Zoe.    Behr.     (Proc.  Ent.  Soc.  Phil.,  1870.) 

Primaries,  rich  brownish  gray,  mottled  with  white,  the  basal  portion  dark- 
est. Across  the  center  of  the  wing  reaching  from  the  base  to  the  t.  a.  line,  is 
a  black  dash,  surmounted  by  some  clear  white  scales.  The  t.  a.  is  richly 
clouded  with  black,  and  only  slightly  dentate,  chiefly  towards  the  interior 
margin.  T.  p.,  black,  with  two  large  central  teeth,  and  four  smaller  ones,  of 
equal  size,  running  towards  the  interior  margin.  The  sub-terminal  line  is  clear 
white,  with  the  IndentationB  small  and  regular.  Reniform,  large,  whitishi 
surrounded  by  a  double  ring.  Sub-reniform,  very  small  in  the  (f,  large  in^, 
open,  and  in  the  latter  sex  joining  the  t.  p.  line.  Fringes,  gray,  mottled  with 
brown. 

Secondaries,  bright  orange,  clouded  at  the  base  by  brownish  hairs.  Mesial 
band,  narrow,  broadest  in  center,  much  constricted  near  abdominal  maigin, 
and  there  turned  upwards,  reaching  the  margin  about  its  middle.  Marginal 
band,  moderate,  very  deeply  bi-dentate  near  the  anal  angle.  Apices  and  mtf- 
ginations,  deep  buff.    Fringe,  dirty  white,  alternated  with  brownish  blacL 

Head  and  thorax,  gray,  mottled  with  white.    Abdomen,  smoky  fawn  color. 
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Under  side.  Usual  bands,  the  lighter  ones  of  primaries  being  largely  snf- 
fnsed  with  orange,  and  the  same  color  occupies  nearly  two-thirds  of  the  sec- 
ondaries. 

Expanse  of  wings,  2.50  inch,  (f ,  3.05  inch.  yP. 

Napa  and  Marin  Counties,  Cal.  Vancouver  Island.  (Coll.  Dr.  Behr.  H. 
Strecker.    Hy.  Edw.) 

This  species  very  closely  resembles  both  C,  Ilia  and  C,  innvbens  of  the  At- 
lantic States,  but  differs  very  materially  from  both  in  the  pale  color  of  the 
s«oondaries  and  by  the  more  deeply  toothed  marginal  band.  The  shading  of 
the  primaries  very  nearly  approaches  that  of  Hia,  but  the  lines  are  clearer, 
and  more  decidedly  mottled  with  white. 

It  will  thus  be  seen  how  yery  small  is  our  present  list  of  Catocake,  compared 
with  those  of  the  Atlantic  States,  and  yet,  as  the  plants  on  which  the  cater- 
pillars feed,  viz.,  oaks,  willows  and  poplars,  are  common  throughout  the 
State,  we  might  reasonably  look  for  an  abundant  harvest  of  species.  Perhaps 
more  oollectors  in  the  field,  and  a  determined  and  energetic  search  for  them  in 
their  haunts,  will  yield  us  a  larger  number  of  these  beautiful  moths,  which 
at  present,  not  alone  in  species,  but  also  in  individuals,  may  be  ranked  among 
the  greatest  of  our  entomological  rarities.  The  following  are  noticed  in  this 
paper,  the  names  of  those  which  I  have  described  as  new  having  been  derived 
from  the  heroines  of  Shakespeare's  plays: 

CataocUa  Calif omica W.  H.  Edw. 

**        Cleopatra Hy.  Edw.    n.  sp. 

**        Mariana Hy.  Edw.    n.  sp. 

"         Faustina Strecker. 

Ferdita Hy .  Edw .    n .  sp . 

'*        Hippolyta Hy.  Edw.    n.  sp. 

*'        Lttdana Hy.  Edw.    n.  sp. 

•«        Irene Behr. 

"         Marmoraia W.H.Edwards. 

Stretchii Behr. 

Aholibah Strecker. 

"        Cassandra Hy.  Edw.    n,  sp. 

Zoe *. Behr. 
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SOIENOES. 


Annual  Meeting,  January  Sdj  1876. 
First  Yioe-President  in  the  Chair. 

Thiri^-seven  members  present. 

Louis  Nnsbaumer  and  W.  E.  Burleigh  were  elected  resident 
members.  • 

On  recommendation  of  the  Council,  Dr.  Henry  Gibbons,  Sr. 
was  unanimously  elected  an  honorary  life  member. 

In  the  absence  of  the  President,  First  Vice-President,  Henry 
Edwards,  read  the  annual  address  as  follows : 

PEESIDENT'S  ADDRESS. 

It  is  a  matter  of  regret  that  the  coming  of  the  New  Year  does 
not  afford  us  the  opportunity  of  welcoming  back  our  worthy  and 
respected  President,  who,  on  his  return  amongst  us  will  doubt- 
less have  so  much  to  say  of  the  countries  through  which  he  has 
passed,  and  the  many  experiences  which  he  has  enjoyed.  As  cir- 
cumstances will  prolong  his  absence  for  a  few  weeks  longer,  it 
becomes  my  duty  to  address  you  on  the  progress  which  our 
Academy  has  made  during  the  past  year,  and  the  hopes  which 

Fioo.  041*.  AoAB.  Soz.,  YOL.  Vn.— 1. 


Digitized  by  VjOOQ IC 


2  PROCEEDINGS   OP   THE   CALIFORNIA 

appear  to  be  before  us  in  the  future.  And  the  year  which  has 
just  closed  has  indeed  been  for  us  an  eventful  one — the  one  from 
which,  as  it  seems  to  me,  our  association  will  date  its  new  life, 
and  mark  its  strongest  and  most  vigorous  advancement.  The 
Academy  is  poor  no  longer — the  cloud  of  adversity  which  seemed 
so  long  to  have  overshadowed  it,  and  which,  but  for  the  untiring 
energy  and  hopeful  perseverance  of  a  few  of  its  members,  would 
have  brought  its  career  of  usefulness  to  a  close,  has,  by  the  grand 
beneficence  of  one  man,  been  entirely  removed,  and  without  in- 
dulging in  too  enthusiastic  hopes,  we  may  confidently  look  for- 
ward to  be  able  to  bask  for  the  future  in  the  sunshine  of  pros- 
perity. 

The  change  in  the  provisions  of  the  Lick  bequest  is  fresh  in 
your  recollection — a  change  most  beneficial  to  us  in  every  respect, 
which  adds  deeply  to  the  debt  of  thankfulness  we  owe  to  him 
who  has  set  so  noble  an  example  in  the  disposition  of  his  wealth, 
and  who  has  earned  for  all  time  the  unbounded  gratitude  of 
lovers  of  science,  not  only  in  California,  but  throughout  the 
whole  civilized  world.  The  property  on  Market  Street  deeded 
to  us  by  Mr.  Lick  is  now  wholly  in  the  hands  of  the  Academy, 
the  restrictions  which  existed  in  the  former  deed  having  been,  as 
you  are  aware,  entirely  removed.  Our  annual  income  from  this 
source  will  henceforth  be  in  the  neighborhood  of  $3,800,  and  it 
is  to  be  believed  that  the  rapid  progress  which  San  Francisco 
may  be  expected  to  make  in  the  value  of  her  real  estate,  will,  in 
a  few  years,  considerably  enhance  that  sum.  The  nujnber  of 
members  added  to  our  list  during  1875  has  been  twenty-seven, 
of  whom  two  were  life  members.  Some  few  have  resigned,  and  we 
have  lost  four  by  death,  viz. :  Horatio  Stone,  B.  P.  Avery,  W.  C. 
Ralston,  and  B.  F.  Sherwood.  Our  total  number  of  members  is 
now  nearly  five  hundred,  seventy-eight  of  whom  are  Life  Mem- 
bers, so  that  our  monthly  dues,  should,  if  faithfully  paid, 
bring  us  in  about  $5,500  per  annum,  making  our  total  in- 
come a  little  over  $9,000.  It  is  a  matter  of  regret,  however, 
that  many  of  our  members  are  sadly  in  arrears,  and  the 
Council  for  the  past  year  recently  sent  out  notices  to  the  whole 
of  those  who  were  deficient,  stating  that  decided  action  will  be 
taken  in  each  case  before  the  close  of  the  year.  It  was,  how- 
ever, afterwards  thought  best  to  give  these  gentlemen  an  oppor- 
tunity to  pay  their  dues  on  the  day  of  the  annual  election;  but  I 
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trust  that  the  Council  chosen  to-daj  will  follow  up  the  intention 
of  their  predecessors,  and  at  once  drop  the  names  of  drones 
from  the  roll  of  membership.  It  would,  I  think,  be  advisable 
that  a  certificate  of  membership  should  be  prepared  and  en- 
graved for  the  Academy,  to  be  presented  to  each  member  on  his 
reception,  and,  that  hereafter,  the  names  of  those  who  are  dis- 
carded from  our  list  in  consequence  of  the  non-payment  of  dues 
should  be  advertised  in  our  proceedings  at  the  end  of  the  year; 
so  that  no  one  may  be  allowed  to  sail  under  false  colors,  and 
reap  the  benefits  of  the  labors  of  those  who  are  active  and  hon- 
orable members  of  the  Society. 

The  Report  of  your  Treasurer,  which  will  be  given  to  you  in 
detail,  shows  a  balance  in  hand  of  $1,593— and  this,  after  paying  for 
the  printing  of  our  publication  of  1874,  and  the  heavy  expenses  of 
altering  this  hall  and  supplying  cases  for  our  books  and  specimens. 
On  the  whole,  therefore,  our  condition  substantially  is  a  satisfac- 
tory one;  but  I  am  able  to  speak  in  much  higher  terms  of  the 
scientific  progress  of  the  Academy,  and  the  amount  of  work 
which  has  been  accomplished.  Our  able  director.  Dr.  Kellogg, 
has  been  absent  for  a  part  of  the  year,  having  been  selected  by 
the  Government  to  make  a  collection  of  the  woods  of  California 
for  exhibition  at  the  coming  Centennial,  which  work  he  has  most 
successfully  performed.  During  his  absence  his  place  has  been 
ably  filled  by  Mr.  W.  G.  W.  Harford,  who  merits  our  warmest 
thanks  for  the  interest  he  has  always  displayed  in  the  Academy, 
and  for  the  amount  of  industry  he  has  brought  to  bear  upon  the 
duties  of  his  position.  We  may  congratulate  ourselves  upon  his 
election  for  this  year  to  the  post  of  Director  of  the  Museum. 

Through  the  untiring  energy  of  Mr.  W.  N.  Lockington,  nearly 
the  whole  of  our  Fishes,  Crustacea,  and  Badiata,  have  been  clean- 
ed, identified  and  classified— a  task  which,  apart  from  the  scientific 
knowledge  necessary  for  its  performance,  was  one  of  very  con- 
siderable labor,  and  a  great  tax  on  our  fellow-member's  time. 
Our  collection  of  minerals,  which  now  assumes  considerable  pro- 
portions, has  been  arranged  and  labeled  by  Mr.  C.  D.  Gibbes, 
who  has,  during  the  past  year,  passed  nearly  the  whole  of  his 
leisure  time  within  the  walls  of  this  building.  Our  osteological 
collection,  and  especially  our  valuable  series  of  crania,  which 
for  want  of  other  room,  are  stored  for  the  present  in  the  base- 
ment, have  been  carefully  cleaned,  preserved  and  labeled,  by 
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Dr.  Stout,  while  our  Birds  have  had  the  advantage  of  the  super- 
yision  of  Mr.  F.  Gruber,  who  promises,  when  cases  can  be  found 
for  them,  to  complete  our  series  of  Calif omia  species  and  to  make 
a  MSS.  catalogue  of  our  collection,  which  may  be  published  in 
our  Transactions.  To  all  these  gentlemen  whose  labor  has  been 
cheerfully  given,  without  stint  and  without  thought  of  reward, 
the  deepest  gratitude  of  the  Academy  is  due,  and  I  am  sure  I 
have  the  authority  of  the  members  to  convey  thus  publicly 
to  them  the  expression  of  our  truest  and  most  hearty 
thanks.  The  donations  to  our  collections  have  been  both 
numerous  and  valuable — so  numerous  as  to  render  it  im- 
possible for  me  to  mention  the  names  of  all  to  whom  we  are 
indebted,  though  I  cannot  refrain  from  calling  special  atten- 
tion to  the  many  specimens  of  minerals  received  from  various 
donors,  including  a  fine  set  of  New  Zealand  species,  from  Mr. 
McDevitt.  Professor  Eismark,  of  Christiana,  Norway,  has  also 
enriched  us  by  a  present  of  European  birds,  Radiates  and  Crus- 
tacea; a  fine  collection  of  Calif  omia  woods  has  been  presented  by 
Mr.  J.  H.  Clarke,  of  Mendocino;  and  fron\  Dr.  Burleigh  we  have 
received  a  valuable  series  of  Alaskan  Seals,  both  young  and 
adult,  in  skin  and  in  skeleton.  Our  corresponding  member, 
Capt.  J.  H.  Mortimer,  has  favored  us  with  a  beautiful  set  of  pel- 
agic MoUusca  and  Crustacea,  including  a  specimen  of  the  Portu- 
guese Man-of-War,  (Physalia  Pelagica),  most  beautifully  pre- 
pared, an  object  which,  from  its  extreme  delicacy,  is  rarely 
preserved,  and  therefore  exceedingly  scarce  in  museums.  We 
have  also  received  from  various  donors,  large  additions  to  om^ 
Shells,  Radiates  and  Crustacea,  all  gifts  having  been  duly  and 
thankfully  acknowledged.  I  trust  that  the  importance  of  add- 
ing to  our  collection  will  not  be  lost  sight  of  by  members, 
and  that  all  objects  of  interest  which  may  come  into  their  hands 
may  be  furnished  to  us  for  identification  and  preservation.  As 
the  whole  of  our  treasures  are  gradually  brought  from  the  hid- 
ing places  to  which  they  have  been  too  long  consigned,  we  be- 
come more  conscious  of  their  extent  and  value,  and  the  classifi- 
cation of  the  specimens  which  is  now  being  proceeded  with  as 
rapidly  as  possible,  will  enable  us  to  furnish  information  to  those 
seeking  it,  and  at  the  same  time  better  display  the  desired  gen- 
era and  species  of  each  department.  It  becomes,  of  course,  a 
natural  consequence  that  we  should  acquire  duplicates  of  many 
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species,  even  after  retaining  full  series  in  different  stages  of 
growth  for  the  Academy's  collection.  To  dispose  of  these  to  ad- 
vantage is  an  object  of  paramount  importance,  and  one  to  which 
the  attention  of  the  Council  should  be  particularly  directed. 
We  especially  need,  to  assist  our  already  excellent  collection  of 
Orustacea,  species  from  the  Atlantic  States,  Europe,  Africa  and 
Australia.  From  the  latter  countiy  and  from  New  Guinea,  we 
have  every  reason  to  hope  for  valuable  contributions,  and  as  our 
own  Pacific  Coast  species  are  eagerly  sought  for  by  natiu'alists 
throughout  the  world,  we  may  confidently  expect  that  by  a  proper 
use  of  our  duplicates,  our  number  of  species  will,  before  the 
close  of  the  present  year,  be  certainly  doubled.  The  same  re- 
mark will  apply  in  a  greater  or  less  degree  to  the  other  depart- 
ments of  Natural  History,  and  I  therefore  urge  upon  all  our 
friends,  not  to  discard  specimens  because  they  may  be  thought 
to  be  common,  as  every  one  in  good  condition,  whether  existing 
in  our  series  or  not,  is  of  value  elsewhere,  if  not  to  us,  and  may 
be  regarded  as  a  gift  of  a  new  species  to  the  Academy.  For  the 
proper  display  of  our  collections,  however,  more  cases  are  imme- 
diately necessary,  and  as  one  of  the  matters  most  important  to  our 
interests  during  the  present  year,  I  urge  upon  the  Trustees,  as 
far  as  the  funds  at  their  disposal  will  allow,  to  take  the  subject 
of  the  display  of  all  the  materials  in  our  possession  into  their 
serious  consideration.  A  few  hundred  dollars  judiciously  spent' 
now  will  give  us  case-room  for  some  years  to  come,  and  the  ex- 
hibition of  our  collections  to  the  public,  while  it  will  not  only 
assist  scientific  men  in  their  investigations,  will  at  the  same  time 
add  an  increased  interest  to  our  proceedings  and  draw  from  all 
quarters  valuable  contributions  to  our  stores. 

Our  Library,  under  the  able  guardianship  of  Mr.  W.  J.  Fisher, 
has  considerably  increased,  and  will  shortly  be  rendered  more 
accessible  by  a  careful  catalogue  of  every  book  and  pamphlet 
upon  our  shelves,  now  being  prepared  by  our  Librarian,  and  in- 
tended to  be  subdivided  into  the  different  branches  of  study. 
We  have  received  many  important  presents  during  the  year, 
and  I  feel  called  upon  to  make  special  mention  of  the  gift  by  our 
friend  General  D.  D.  Colton,  of  the  most  valuable  series  of  En- 
tomological works,  including  those  of  Hubner,  Cramer,  Drury 
and  StoU,  all  of  which  are  profusely  illustrated,  and  are  of  in- 
calculable interest  to  students  in  that  branch  of  science.    To  him. 
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as  well  as  to  all  who  have  assisted  us,  our  hearty  thanks  are  most 
cheerfully  oflFered. 

The  various  papers  which  have  been  presented  to  the  Academy 
have  been  of  more  than  common  interest,  and  will  add  very 
much  to  the  value  of  our  printed  records.  Among  them  I  may 
be  excused  from  mentioning  two  by  our  President,  on  the 
"Abrasion  of  the  Coast  of  Japan,"  and  *'  Probable  cause  of  the 
low  temperature  at  great  depths  of  the  Ocean.'  Mr.  C.  W. 
Brooks  has  given  us  precious  information  in  his  essays  upon  *' Ja- 
panese works  in  American  waters,"  and  the  "Commerce  of  Pre- 
historic races,"  while  upon  more  special  topics,  we  have  had  in- 
teresting papers  from  Dr.  Kellogg,  on  the  '*  Species  of  Eucalyp- 
tus," and  on  "Loco  poison;"  from  Dr.  Jos.  Le  Conte,  on  the 
*'  Ancient  Glaciers  of  the  Sierras;"  from  Mr.  Amos  Bowman,  on 
the  "Coal  deposits  of  California;"  from  Dr.  Cooper,  on  the  "Land 
shells  of  the  Coast;"  from  Mr.  Lockington,  on  "  Various  species 
of  Crustacea;"  and  from  Drs.  Blake  and  Behr,  "  Observations  on 
the  Phylloxera."  Other  matters  have  also  been  brought  to  your 
attention,  to  which  it  is  hardly  necessary  for  me  to  allude,  as 
they  will  soon  be  before  you  in  a  published  form,  rendering  the 
next  volume  of  our  Proceedings,  in  point  of  interest,  nothing 
behind  its  predecessors. 

The  "Botany  of  California,"  the  result  of  the  labors  of  the 
Geological  survey,  will  soon,  through  the  public  spirit  of  a  few 
generous  men,  be  given  to  the  world,  and  it  would  be  unbecom- 
ing in  me  if  I  did  not  here  publicly  express  to  Messrs.  Leland 
Stanford,  Lloyd  Tevis,  J.  C.  Flood,  R.  B.  Woodward,  Henry 
Pierce,  D.  O.  Mills,  Jno.  O.  Earl,  Wm.Norris,  andC.  McLaugh- 
lin, the  debt  which  all  lovers  of  science  owe  to  them  for  their 
^noble  munificence.  Nor  should  our  obligations  to  the  scientific 
men  who  have  had  charge  of  the  enterprise,  and  to  whose  knowl- 
edge of  the  subject  we  are  so  much  indebted,  be  ever  forgotten. 
Professors  Asa  Gray,  J.  D.  Whitney,  Watson  and  Brewer,  have 
each  and  all  devoted  much  time  and  labor  to  the  work,  and  will 
always  be  entitled  to  the  gratitude,  not  only  of  the  members  of 
this  Academy,  but  of  the  future  generations  of  scientists  who 
may  investigate  the  beautiful  study  of  which  they  are  such  dis- 
tinguished teachers.  To  Professor  Oilman,  also,  whose  absence 
is  his  gain,  but  our  loss,  we  must  render  our  thanks  for  the  en- 

*  To  Judge  S.  0.  HAsmrai  the  gratitude  of  the  Academy  la  aUo  due,  aa  it  «»•  owhic 
to  hla  exertiona  that  public  attention  traa  first  called  to  the  naceealty  for  this  puUlcatloD. 
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terprise  and  ability  which  he  displayed  in  advancing  the  publi- 
cation of  these  much  needed  and  deeply  interesting  volumes. 

And  here  allow  me  to  say,  that  it  may  be  confidently  hoped 
that  the^present  session  of  the  Legislature  will  take  a  generous 
and  extended  view  of  the  scientific  requirements  of  our  age,  and 
see  fit  to  revive  the  Geological  Survey,  thus  completing  its  pre- 
vious work  and  bringing  its  former  labors  into  active  usefulness. 
I  know  that  this  question  is  viewed  by  different  minds  under, 
different  aspects,  and  that  there  are  many  well-meaning  people 
in  the  State  who  will  regard  such  a  movement  with  disfavor. 
This  arises  partly  in  consequence  of  the  want  of  practical  value 
of  the  achievements  of  the  survey  so  far  as  it  has  gone,  and 
partly  from  the  utter  inability  of  some  minds  to  appreciate  the 
use  of  scientific  work  altogether.  With  the  latter  class  it  is  use- 
less to  argue.  Time  and  results  alone  can  effect  a  change  in 
them.  But  the  former  may  candidly  be  allowed  to  have  some 
just  cause  of  complaint,  the  economic  wealth  of  our  State  not 
having  been,  in  the  comprehensive  views  of  the  chief  of  the  Sur- 
vey, yet  reached  in  the  plan  he  had  laid  down;  but  in  the  future, 
if  the  government  of  the  State  should  see  fit  to  grant  a  sum  for 
the  continuance  of  the  Survey,  it  may  be  entirely  within  its  prov- 
ince to  say  for  what  particular  endd  that  sum  is  granted.  If 
money  be  given  for  a  special  purpose,  it  is  only  fair  that  the 
giver  should  have  something  to  say  about  the  carrying  out  of  the 
work;  and  if  it  should  be  deemed  that  a  volume  on  the  economic 
geology  of  the  State,  or  on  the  insects  injurious  to  agriculture, 
would  be,  as  suggested  by  the  press,  of  more  immediate  and 
personal  benefit  than  one  on  paleontology,  I  fail  to  see  the  un- 
reasonableness of  the  demand  thc^t  these  subjects  should  at  any 
rate  be  first  perfected  and  given  to  the  people.  The  rest  of  the 
work  would  most  assuredly  follow  in  good  time,  and,  year  by» 
year,  it  is  hoped  that  our  legislators  will  feel  more  interest  in  the 
pursuits  and  needs  of  scientific  culture,  and  that  the  grandeur  of 
their  schemes  lies  not  in  looking  to  the  immediate  time,  but 
stretching  in  its  operation  far  out  into  the  future,  it  expands 
into  its  fullest  power  and  conveys  its  perfect  influence  to  the 
generations  yet  to  come.  It  is,  I  believe,  intended  that  the  mat- 
ter of  the  Survey  will  be  brought  on  its  merits  before  the  present 
Legislature,  and  I  only  thus  briefly  allude  to  it  here  to  place  on 
record  the  opinion  of  this  Academy,  as  the  representative  of  the 
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soientifio  energy  of  this  coast,  and  its  earnest  desire  to  see  so 
valuable  a  work  brought  to  fruition — a  work  which,  in  Califor- 
nia more  than  in  any  other  State  in  the  Union,  seems  marked 
out  as  the  most  important  educational  need  of  the  people. 

It  appears  to  me,  with  reference  t<h  a  plan  for  our  future  work, 
that  the  course  adopted  by  the  natural  histoiy  societies  in  the 
Atlantic  States  and  Europe,  may  with  advantage  be  followed 
here.  This  is  the  sectionizing  our  labors,  so  as  to  bring  more 
determined  and  persistent  endeavors  to  each  individual  subject, 
and  by  concentrating  our  energies  on  certain  given  points,  he 
enabled  to  accomplish  more  than  we  can  ever  do  while  our  la- 
bors are  so  diffused.  Thus  we  might  have  a  geological  section, 
a  botanical  section,  an  entomological  section,  and  so  on,  the  ob- 
ject of  each  of  which  should  be  earnest  and  energetic  work  in 
its  particular  department  of  study,  and  the  formation  of  special 
collections  belonging  to  each  branch.  !No  qualifications  should 
be  required  for  membership  in  these  ofishoots  of  the  general 
body,  beyond  the  fact  that  work  will  be  expected  from  all,  it 
being  of  course  understood  that  the  workers  in  all  cases  shall  be 
members  of  the  Academy.  There  is  abundant  strength  in  organ- 
ization, and  I  should  suggest  that  a  chairman  and  secretary 
should  be  chosen  out  of  Ihe  members  of  each  section,  that  a 
faithful  record  of  all  proceedings,  no  matter  how  trifling  they 
may  appear,  shouM  be  kept;  that  the  members  should 
meet  at  least  once  a  week,  and  that  all  original  papers 
should  be  then  first  submitted,  and  if  deemed  worthy  of 
acceptance,  should  be  read  at  the  fortnightly  meetings,  and 
then  find  a  place  in  our  proceedings.  We  should  thus, 
if  such  a  course  were  persistently  indulged,  secure  an 
interest  for  the  general  meetings  which  they  now  rarely 
possess,  and  should  make  our  labors  of  more  advantage  to  stu- 
dents than  they  can  possibly  now  be.  There  is  nothing  in  the 
Constitution  to  prevent  immediate  action  on  this  subject  on  the 
part  of  the  members,  and  I  think  the  suggestion  will  be  found  to 
be  well  worthy  the  attention  of  the  Academy.  It  may  be  deemed 
necessary,  among  the  several  branches,  to  have  a  small  weekly 
subscription,  if  only  to  the  amount  of  ten  cents  per  week,  for  the 
purchase  of  periodicals,  apparatus,  etc.,  without  encroaching 
upon  the  general  fund;   but  of  this  I  do  not  speak  authorita- 
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tiyelj,  as  many  details  may  yet  haye  to  be  arranged,  and  experi- 
ence will  be  the  best  teacher  as  to  our  wants. 

It  is  agreeable  to  observe  a  change  in  the  manner  which  cer- 
tain journals  of  the  city  have  assumed  toward  the  Academy  in 
their  reports  of  its  jneetings.     Some  time  since  it  was  too  much 
the  custom  to  sneer  at  our  deliberations,  and  attempt  by  some  ill- 
judged  witticisms  to  underrate  their  importance;  but  of  late  care- 
ful and  respectful  attention  has  been  given  to  what  passes  here,  and 
a  more  considerate  tone  has  been  taken  by  those  representatives 
of  the  press  who  were  «once  wont  to  assail  us  with  unfair  criti- 
cism.    Science,  no  less  than  literature,  aims  at  the  elevation  and 
refinement  of  mankind,  and  her  struggles  for  the  progress  of  the 
race  should  be  encouraged  by  all  who  value  the  welfare  of  their 
fellows.     And  if  my  feeble  words  may  reach  the  moneyed  men 
of  California,  I  would  say  to  them  that  a  field  of  benevolence  is 
open  to  them,  on  which  some  of  their  surplus  riches  may  be 
spent,  which  is  fraught  with  incalculable  advantages  to  the  rising 
generation.     I  mean  a  thorough  and  scientific  exploration  of  this 
most  interesting  country,  and  the  collection  of  specimens  in  all 
branches  of  natural  history,  so  that  a  museum  of  the  Pacific 
Coast  worthy  of  the  name  may  find  its  home  in  San  Francisco, 
and  the  riches  we  possess  at  our  very  doors  may  be  brought  to- 
gether for  preservation  and  for  after  use,  instead  of  being  now 
transmitted  to  Europe  and  across  the  continent  to  enrich  the  col- 
lections of  older  and  wiser  communities  than  ourselves.     It  is 
true  that  much  has  already  been  done  by  private  investigation, 
but  after  all  the  bulk  of  the  work  remains  undone.     Naturalists 
as  a  class  are  invariably  poor,  and  need  help  from  their  more  for- 
tunate brethren.     In  the  single  matter  of  Indian  relics  alone, 
the  field  is  almost  infinite,  the  late  expedition  to  Southern  Cali- 
fornia, under  Lieutenant  Wheeler,  taking  from  the  neighborhood 
of  Santa  Barbara  over  thirteen  tons  weight  of  these  interesting 
memorials  for  exhibition  at  the  Centennial.    These  will  find  their 
way  into  some  of  the  museums  of  the  Atlantic  States,  and  be  re- 
garded as  among  the  most  valuable  of  their  deposits,  while  Cali- 
fornia tamely  allows  herself  to  be  deprived  of  objects  which  should 
Burely  be  under  her  care  alone.  '  In  every  branch  of  natural  his- 
tory, too,  the  same  remarks  will  apply.     Our  species  have  in 
numy  instances,  for  the  want  of  literature  or  a  full  series  of  spec- 
ioaens,  been  sent  elsewhere  to  be  described,  and  the  original  l^pes 
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are  consequently  lost  to  us;  but  with  a  band  of  workers  under  the 
sectionizing  system  which  I  have  previously  suggested,  this  may 
be  ayoided,  provided  the  material  for  comparison  and  complete 
study  of  individual  groups  be  placed  within  our  reach.  Hand- 
books of  the  various  families  in  each  branch  of  natural  histoxy 
could  then  be  cheaply  published,  and  throughout  the  State  an 
impetus  would  be  given  to  the  study  of  nature  which  no  other 
means  can  furnish.  A  few  thousand  dollars  thus  expended 
would  place  the  givers  high  upon  the  pinnacle  of  fame,  and  hand 
their  names  down  to  those  who  shall  come  after  us  as  worthy  of 
respect  and  their  deeds  as  worthy  of  imitation.  In  a  community 
like  our  own,  where  riches  seem  to  fall  unsought  into  the  laps  of 
their  possessors,  it  is  well  to  inculcate  the  thought  that  not 
alone  upon  the  battle  ground  of  wealth  can  the  victory  of  life  be 
won;  that  there  are  triumphs  purer  and  more  abiding  than 
worldly  treasure,  more  powerful  in  their  influence  for  humanify, 
than  the  grandest  display  of  personal  aggrandizement,  and  more 
calculated  to  sink  deeply  into  the  character  of  the  coming  ages, 
than  the  amassing  of  riches,  unprofitably  distributed,  can  ever 
do.  Individuals  have  done  much  good  in  aiding  the  material 
progress  of  our  State.  Can  some  few  be  found  to  assist  her 
intellectual  advancement,  and  to  make  bright  the  toilsome  path 
of  science  with  the  beacons  of  their  kindly  succor  ? 

HENRY  EDWARDS, 

First  Vice-PresidenL 

David  D.  Colton,  President  of  the  Board  of  Trustees,  pre- 
sented his  annual  report,  which  was  read  by  the  Secretaiy,  as 
follows: 

lb  the  Trustees  and  Members  of  the  California  Academy  of  Sci- 
ences: 

This  being  the  close  of  the  first  fiscal  year  under  the  new 
organization  of  the  Academy,  it  would  seem  proper  for  me  to 
give  a  brief  statement  of  the  condition  of  the  ''temporalities" 
of  the  Academy,  which  by  our  new  Constitution  comes  exclu- 
sively under  the  control  of  the  Board  of  Trustees. 

The  Treasurer's  report  shows  that  at  the  commencement  of 
the  present  year  we  had  on  hand  |2,900,  and  that  the  present 
condition  of  the  treasury  shows  $1,593.73  now  on  hand. 
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AlII  matters  in  the  way  of  expenditures  have  been  carefully 
scrutinized,  and  the  greatest  economy  maintained  in  all  matters 
pertaining  to  the  expenses  of  the  Society.  It  will  be  observed 
that  we  have  considerably  reduced  during  the  year  the  amount 
of  cash  on  hand.  Some  purchases  and  expenditures  connected 
with  the  alteration  of  the  building  in  which  we  meet  seemed  una- 
Toidable,  and  we  feel  certain  that  the  improvements  made  as  the 
result  of  this  expenditure  will  be  justified  by  the  members  of  the 
Academy. 

It  is  with  a  degree  of  great  satisfaction  that  we  are  able  to  re- 
port to  the  Academy  that  we  have  taken  possession  of  the  munifi- 
cent donation  of  land  on  Market  street,  in  this  city,  from  Mr. 
James  Lick,  he  having  given  us  the  title,  absolute  in  fee,  to  the 
same,  which  had  heretofore  been  conditionally  deeded  by  him 
with  such  restrictions  as  left  grave  doubts  in  our  minds  as  to 
whether  the  gift  would  ever  be  of  any  practical  utility  to  the 
Academy.  The  amount  of  rents  per  annum  derived  from  the 
property  at  the  time  we  received  the  same,  were  about  $2,300. 
These  have  been  increased  nearly  100  percent.,  and  we  feel  jus- 
tified in  the  expectation  that  this  property,  for  the  coming  year, 
will  produce  us  gross  about  $5,000;  and  from  the  most  reliable 
information,  taken  in  connection  with  the  provisions  in  our 
favor  in  the  last  deed  of  trust  as  executed  by  Mr.  Lick,  we  are 
warranted  in  the  belief  that  this  princely  gift  will  enable  the 
Academy  to  erect  on  the  ground,  within  a  few  years,  one  of  the 
most  magnificent  temples  of  science  on  the  face  of  the  globe. 

It  has  been  a  matter  of  regret  that  we  had  not  a  more  exten- 
sive fund  to  draw  from  for  purposes  of  publication,  and  that  so 
important  a  branch  has  been  unavoidably  curtailed  for  want  of 
sufficient  funds  to  justify  publications  which  we  have  been  com- 
pelled to  omit.  As  the  report  of  the  Treasurer  shows,  a  large 
number  of  members  have  defaulted  in  their  dues.  Had  those 
payments  been  made,  it  would  have  materially  assisted  our  pub- 
lication fund. 

It  is  but  justice  to  Mr.  H.  M.  Newhall  to  say,  that  his  liberal 
donation  during  the  past  year  of  $1,200,  to  be  applied  on  the 
rent,  has  been  of  great  assistance  to  us,  and  we  feel  he  deserves 
the  thanks  and  gratitude  of  the  entire  Academy. 

To  the  Trustees  I  return  my  sincere  thanks  for  their  prompt 
attendance  on  all  the  re^lar  and  many  special  meetings  during 
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the  year,  and  for  the  deep  interest  manifested  hj  all  of  them  in 
the  prosperity  of  the  Academy,  and  for  their  jealous  care  and 
watchfulness  for  its  best  interests. 

It  is  but  justice  to  the  Secretary,  Mr.  0.  G-.  Yale,  to  say  that 
for  his  promptness  at  all  our  meetings  we  are  yery  thankful. 
I  remain,  very  respectfully,  yours, 

DAVID  D.  COLTON, 
President  Board  of  Trustees. 

The  Recording  Secretary,  Charles  G.  Yale,  read  the  following 
annual  report: 

To  the  Pretidewt  and  Mtmben  of  the  Academy: 

As  Becordiog  Secretary  of  the  Academy  daring  the  year  1875, 1  have  am- 
ply to  report  what  relates  to  new  members,  papers  presented,  and  attendance 
at  meetings. 

The  total  attendance  of  members  at  meetings  during  the  year  has  been  842, 
an  average  of  31  members  at  each  meeting. 

Twenty-seyen  new  members  have  been  elected,  foar  have  died,  and  three 
have  resigned.  The  total  resident  membership  is  now  301,  and  the  life  mem- 
bers  number  78.  A  list  of  those  who  became  members  in  1875  is  appended, 
as  well  as  a  list  of  the  forty-one  papers  read  during  the  year,  with  names  of 
authors,  etc. 

CHARLES  6.  YALE, 

Becording  Secretary. 

Wm.  J.  Fisher,  Librarian,  presented  his  annual  report,  giving 
the  condition  of  the  library,  as  follows: 

REPORT  OF  LIBRARIAN. 

Mr.  Pmident  and  Members  of  the  Academy: 

During  the  past  year  our  Library  has  received  considerable  additions,  as 
well  by  our  usual  regular  exchanges,  as  also  by  donations  from  individual 
members  of  our  Society. 

Especially  are  we  indebted  to  our  former  fellow  member.  Professor  Oilmaii, 
for  a  large  collection  of  works  on  History  and  Geography,  and  to  Gensftl 
D.  D.  Colton,  for  a  number  of  very  rare  and  costly  works  on  Entomology. 

During  the  latter  part  of  the  year,  the  Library  has  been  removed  from  iis 
former  position  in  the  gaUery  to  its  present  place,  and,  by  order  of  the  Tros- 
tees,  a  number  of  new  cases  have  been  constructed  for  the  accommodation  of 
the  rapidly  increasing  material. 

I  have  completed  the  Catalogue  of  the  works  in  the  Library  pertaining  to 
the  different  scientific  departments,  and  am  now  engaged  in  oatalogoing  the 
Proceedings  received  1^  us  from  sister  societiee. 
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In  pnxmiing  this  work,  I  And  a  Tast  Qiimb«r  of  dnplieatas,  and  of  works 
not  striotiy  of  a  soientific  oharaotar.  A  great  many  of  these  books  are  valu- 
able, and  I  wonld  respectfully  soggest  that  aathority  be  given  to  dispose  of 
them,  either  by  sale  or  exchange. 

I  also  iMg  to  call  the  attention  of  the  Academy  to  the  fact,  that  a  consider- 
able number  of  very  valoable  works  reqaire  binding,  and  that  by  neglecting 
ibis  important  duty  heretofore,  a  great  many  of  these  works  have  become 
defective. 

I  enclose  a  list  of  such  literature  as,  in  my  opinion,  should  receive  this 
attention  at  once,  and  hope  that  a  sufficient  sum  will  be  appropriated  for  {his 
purpose  without  delay. 

A  great  mass  of  new  material  received  by  the  Academy  is  left  undescribed, 
for  want  of  the  proper  literature,  compelling  us  to  leave  to  other  Societies, 
better  supplied  in  this  respect,  the  honor  of  describing  and  publishing  in 
their  Proceedings,  articles  which  otherwise  would  have  found  a  space  in  our 
own  Proceedings. 

The  following  standard  works,  carefully  selected,  ought  to  be  added  to  the 
Library  as  soon  as  possible,  viz: 
Ichthyology  and  HerpeUAoy^. 

Gunther's  Catalogue  of  Fishes;  Catalogue  of  Apodal  Fishes;  Catalogue  of 
Shield  Beptiles. 
Zoology, 

Catalogues  of  Mammalia. 

Milne  Edward's  Histoire  Nationelle  des  Crustacea;  Dana's  Crustacea;  Bate 
and  Westwood's  Brit.  Sessile-eyed  Crustacea;  Bell's  Brit.  Stalk-eyed  Crus- 


Badmim. 
Forbes'  Brit.  Star  Fishes;  Johnson's  Brit.  Zo5phytes. 

Bowerbank's  Brit.  Sponges. 

Huxley's  Elementary  Atlas  of  Comparative  Osteology. 
OrwUhoU>gy. 
Baird,  Brewer  and  Ridgeway's  History  of  N.  A.  Birds. 


De  CandoUes'  Prodromus. 

Our  Ethnological  department  is  at  present  very  meagre*  comprising  only  a 
few  pamphlets  and  proceedings  of  foreign  Ethnological  Societies.  I  would 
suggest  that  the  work  lately  issued  by  our  fellow  townsman,  Mr.  H.  H. 
Bancroft,  on  "The  Native  Races  of  the  Pacific  States,"  which  has  been 
very  highly  commended,  as  well  by  scientific  men  here  as  abroad,  be  secured 
for  this  department. 

Very  respectfully, 

WM.  J.  FISHER, 

Librarian. 
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The  Director  of  the  Maseom,  Dr.  Albert  Kellogg,  reported  on 
matters  ander  his  charge,  as  follows: 

REPORT  OF  DIRECTOR  OF  THE  MUSEUM. 

As  Director  of  the  Masenm  of  the  California  Academy  of  Sciences,  it  is 
but  just  to  say,  at  the  ontset,  that  the  improTed  order  of  arrangement  wii- 
neesed  by  yon,  was  inangarated,  superrised,  and  mainly  executed,  with  dis- 
tinguished zeal  and  ability,  in  my  absence,  by  Mr.  Harford,  my  improved 
substitute  and  Director  pro  iem. — of  course,  by  and  with  the  consent  and  oo- 
operative  aid  of  others.  For  my  part,  I  candidly  confess  the  idea  of  tem- 
porary occupancy  had,  to  some  extent,  weakened  my  enterprise  in  the  direc- 
tion of  pressing  necessities.  With  this  new  field  of  space  utilized,  I  trust 
we  may  be  able  to  furnish  it  with  the  needed  cases.  If  we  can  only  provide 
the  books  and  means  to  idenjtify  and  care  for  collections,  the  men,  us  curators 
and  member:)  of  all  work,  will  see  that  there  can  be  no  cause  of  complaint  at 
the  close  of  1876. 

I  am  awrire  that  we  have  little  means  to  expend;  but  if  our  urgent  wants 
were  known,  it  might  lead  to  the  ways  and  means. 

In  the  department  of  Minerals,  the  past  year,  we  have  received  3i0  dona- 
tions. 

Mr.  ChHS.  D.  Gibbes,  whose  singleness  of  purpose,  and  hearty  sympathy 
has  ever  been  steady  to  the  Academy's  interests,  failing  to  arouse  a  proper 
zeal  in  behalf  of  this  department,  at  length  determined  to  see  some  system 
inaugurated,  of  more  pratical  utility  to  the  miner  and  general  enquirer. 
While  the  strictly  scientific  arrangement  of  the  Curator  was  not  in  any  way 
disturbed,  he  has  bestowed  great  labor  and  ability  in  sectionizing  the  depart- 
ment, accordiog  to  Countries  or  Nations,  States  and  Counties,  thus  facilitat- 
ing special  reference.  Now,  a  person  desirous  of  visiting  a  certain  section, 
can  seek  and  readily  find  sectional  information;  or,  if  more  time  is  at  his 
command,  and  not  satisfied  with  this  localized  cabinet,  he  may  search  the 
general  cabinet.  This  special  system  is  somewhat  similar  to  an  immense 
promiscuous  volume,  well  indexed,  and  to  some  extent  topographically  see- 
tionized,  while  the  other  a£fords  no  such  bird's  eye  facilities;  but  to  execute 
the  plan  well,  needs  much  room.  With  the  cooperative  contribution  of  Min- 
ing companies,  only  abating  the  merest  iota  of  the  monster  specimens  so 
zealously  sent  abroad,  in  less  than  a  year  this  system  could  be  adequately 
established. 

We  have  many  wealthy  members  offering  us  subscriptions  for  timber, 
bricks,  and  mortar,  to  the  extent  of  thousands  of  dollars.  Now,  seeing  this 
is  no  longer  needed,  why  not  pay  a  trifle— of  course,  selecting  their  own 
way  of  doing  it — to  such  parties  as  they  may  choose  to  invite  to  their  expe- 
dition, as  canvassers  and  collectors,  etc.,  and  let  them  visit  the  mines,  etc.. 
and  so  be  accredited  for  their  collections,  e.  g. 

This  age  is  already  deciding  that  the  best  monuments  are  those  most  use- 
ful, and  sach  will  be  the  wise  decision  of  posterity. 

It  is  high  time  to  be  preparing  and  arranging  our  cabinets  for  the  new 
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building.    Many  of  these  specimens  have  been  so  long  packed  away,  as  to 
render  the  tags  illegible. 

Tons  upon  tons  of  minerals,  fossils,  and  prehistoric  relics,  are  journeying 
towards  tLe  rising  snn,  obedient  4o  Eastern  enterprise.  Nor  need  we  wish 
there  were  less,  but  that  many  might  also  find  a  home  here,  where  scientific 
data  are  also  prized;  though  the  sacred  proverb  reminds  us  that  the  worthy 
prophets  are  not  without  honor,  save  in  their  awn  country. 

Donations  of  Crustaceans  during  the  year,  are  57;  Radiates,  21;  Fishes,  22; 
Beptiles,  6;  Vermes^  2;  Arachnidce,  3;  Myriapoda,  23.  Only  a  very  remote  idea  of 
the  work  done,  can  be  obtained  from  the  Director's  Catalogue  of  Contribu- 
tions. Mr.  Lockington  has  labored  with  commendable  zeal,  as  the  details  of 
his  department  manifestly  show.  With  the  requisite  books  of  reference,  ten- 
fold more  may  be  accomplished  with  a  little  of  the  toil  called  forth  last  sea- 
son.   We  trust  all  such  indefatigable  workers  will  be  afforded  needful  aid. 

In  the  department  of  Birds,  Mr.  Gruber  informs  me,  about  150  have  been 
donated  to  the  Academy.  About  one-half  of  the  collection  have  been  classi- 
fied and  catalogued,  but,  owing  to  the  confusion  of  recent  changes  in  the 
names,  etc.,  it  was  deemed  advisable  to  await  American  authorities,  so  much 
needed.  These  have  been  added  without  any  cost  to  the  Academy,  which  is 
indeeQ  a  large  contribution. 

In  Botany,  120  donations.    The  Curator  of  this  department  has  left  every- 
thing in  statu  quo.    Two  paid  curators  employed  a  year,  could  not  identify, 
classify,  and  poison  the  Herbarium,  nor  can  we    hope  for  any  one  without 
ample  means  of  support,  to  undertake  it;  yet  more,  at  least,  than  last  season, 
ought  to  be  expected. 
The  Mammals,  5  were  kindly  cared  for  by  Mr.  Gruber. 
The  donations  of  Shells  amount  to  69;  Insects,  1;  and  Miscellaneous,  25. 
As  matters  of  special  notice,  it  is  due  to  say,  that  Dr.  Burleigh  has  donated 
the  skeleton  of  a  seal,  which,  when  able  to  set  up  properly,  will  add  much 
to  the  scientific  and  general  interest  of  the  Academy. 

Dr.  A.  B.  Stout  has  also  expended  much  labor  and  care  in  neatly  cleaning 
and  preparing  a  rare  and  varied  collection  of  anatomical  specimens  for  the 
Museum,  for  which  the  Academy  are  under  many  obligations. 

Bev.  E.  B.  Greene  has  also  furnished  us  with  a  fine  collection  of  well 
identified  plants,  from  Colorado  and  the  interior,  which  have  not  been  dis- 
tributed, and  therefore  do  not  appear  in  the  enumerated  catalogue. 

It  should  be  stated  that  other  large  and  valuable  collections  have  been  re- 
ceived en  massBf  and  not  being  opened,  have  simply  passed  on  the  list  as  one 
presentation.  It  would  be  better,  hereafter,  to  open,  enumerate,  and  if  need 
be,  repack  such  ample  contributions,  in  order  that  the  record  may  be  his- 
torically more  useful,  and  more  full  and  just  to  our  patrons.  This  was  in- 
tended in  all  cases,  but  many  who  were  competent  to  label  and  distribute 
them  properly,  having  given  us  their  promise  to  do  so,  from  press  of  private 
business  or  other  causes,  failed  to  aid  us.  We  trust  that  neither  our  succes- 
sor, nor  future  contributors,  may  ever  have  any  such  just  cause  of  eom plaint. 
Bespectfully  submitted, 

A.   KELLOGG, 
Director  of  the  Museum  of  the  California  Academy  of  Sciences. , 
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The  -Board  of  Trastees  prdsented,  through  the  Secretsty,  a 
statement  in  detail  of  the  receipts  and  disbursements  of  the  jear, 
presenting  voachers  of  same,  with  monthly  abetractSy  checks  and 
accompanying  papers.     The  annnal  report  was  as  follows: 

ANNUAL  STAT£lf£NT  OF  THE  BOARD  OF  TRUSTEES. 

Amount  in  Bank  of  California,   Febrnazy  20th,    1876,  at    time 

Board  of  TroBtees  for  1875  took  charge  of  disbursements $8,900  00 

Sundry  depoata  to  date 1,769  78 

Retranaferred  from  London  and  8.  F.  Bank  to  Bank  of  California. .    1,898  tO 
EKpenditorea   in  Moaenm  for   oaaea,  BheWea,   repairs, 

alcohol,  bottles,  etc $   568  55 

SalarieB  and  Commissions  to  Curator  of  Museum,  Secre- 
tary of  Board  of  Trastees,  and  Treaaorer 1,081  16 

Bent 1,65000 

Expense  aooonnt,  (including  fnel,  cleaning,  etc.) 142  40 

Advertising  meetings 32  80 

Printing,  (including  Proceedings,  blanks,  checks,  Touch- 
ers and  abstracta,  receipts,  postal  cards,  labels  and  tags 

for  Museum,  engraTing  for  Proceedings,  ete. ) 679  89 

Stationery  and  Binding 98  04 

Freight,  0.  P.  B.  B 6  70 

Water .    6  00 

Repairs  to  Building,  (Oas  Fixtures,  Mending  Boof,  eto.)      132  98 
Periodicals  for  Library 40  60 

Total  Expenditures,  1875 4,369  05 

Balance  in  Bank,  December  31,  1876 1,593  76 


$5,962  78  S5,962  78 

The  Trustees  desire  to  add  to  this  annual  statement  the  fact,  that  of  the 
above  expenditures,  the  sum  of  f  819.29  was  for  indebtedness  incurred  bj 
their  predecessors  in  office.  The  details  of  these  expenditures  are  as  fol« 
lows: 

C.  E.  Boman,  fixing  shelves  in  Museum  $  129  00 

Bacon  &,  Co.,  printing  Proceedings  of  1874 865  55 

Bacon  &  Co.,  printing  Proceedings  of  1874,  (minus  $12  for  this 

year's  work) 261  84 

Advertising 2175 

Springer,  (Lumber) 11  55 

Contingencies  of  Curator  in  December,  1874 35  50 

Curtain  bought  for  Museum 3  50 
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PeriodicalB  furnished $40  60 

Dewey  &  Co.,  Engravings  for  Proceedings  1874 50  00 

$819  29 

Total  this  year  4,369  05 

Deduct  last  year's  Bills  a874) 819  29 

Lieaves  as  Disbursements  by  present  Board  of  Trustees $3,549  76 

A  communication  was  received  from  the  Board  of  Trustees, 
suggesting  that  a  vote  of  thanks  be  given  to  certain  members  of 
the  Academy  for  gratuitous  work  performed  during  the  year.  On 
motion,  in  accordance  with  the  suggestion,  a  vote  of  thanks  was 
passed  to  the  following  gentlemen :  W.  N.  Lockington,  W.  G. 
W.  Harford,  C.  D.  Gibbes,  W.  J.  Fisher  and  A.  B.  Stout. 

The  report  of  the  Treasurer  was  read  by  the  President,  giving 
the  amount  of  collections  made  during  the  year. 

On  motion,  the  reports  of  all  the  officers  were  accepted  and 
ordered  printed  in  the  proceedings. 

The  report  of  judges  and  inspectors  of  election  was  received 
and  accepted.  A  vote  of  thanks  was  passed  to  these  gentlemen 
for  the  faithful  performance  of  their  duties. 

Their  report  showed  the  following  as  the  result  of  the  annual 
election; 

PBESIDENT, 
GEOEGE  DAVIDSON. 


TIBST  YICE-PBXSIDENT, 

HENBY  EDWABDS. 

SECOm)  VICE-PBESIDENT, 

HENBY  C.  HYDE. 


BSOOBDINO  8EGBETAST, 

CHARLES  G.  YALE. 

TBEASUBEB, 

EDWARD  F.  HALL,  Jb. 


OOBBESPONDIKO  SBCBBTABT, 

THEODORE  A.  BLAKE. 

DZBBCfTOB  or  MUSEUII, 

W.  G.  W.  HABPOBD. 


lilBBABIAN, 

W.  J.  FISHEB. 


TKUSTEBS» 


D.  D.  OOLTON, 
JOHN  F.  MILLER, 
TH08.  P.  MADDEN, 


B.  E.  0.  STEABNS, 
WM.  A8HBUBNEB. 
GEOBGE  £.  GBAY, 


BALPH  C.  HABBISON. 
PBGC.  Cal.  Acad.  Sci.,  Vol.  vn.— 2. 
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On  motion  of  Mr.  Ashbumer,  the  Vice-President  was  author- 
ized to  appoint  a  Committee  to  take  into  consideration  the  mat- 
ter of  sectionizing  the  Academy,  to  report  at  the  next  meeting. 


Begulab  Meetino,  Januabt  17,  1876. 
First  Vice-President  in  the  Chair. 

Thirty  members  present. 

Z.  W.  Greene  and  Dr.  Murphy  were  elected  resident  mem- 
bers. 

Donations  to  the  Museum  :  From  Henry  Edwards  specimens 
of  Sebasies  nebulosua,  PseUichthys  melanoidchthys,  Sebastodes  flor 
vidiLS,  Pleuronichthya  marmoratus,  Embiotica  lineaia,  Metrogasler 
aggregatus,  Bryitus,  sp?  Octopus  punctatus,  LUhogphagus,  sp? 
Also  botanical  specimens  as  follows:  Abies  Pattoniana,  Pinm 
flexUis,  Pinus  iuberculaia,  Pinus  monticola,  lAbrocedrus  decurrens. 
From  the  same  donor  was  received  a  specimen  of  Aclinemys  mar- 
moratus,  Mr.  W.  G.  W.  Harford  presented  specimens  of  fish  as 
follows:  Ghiropsis  nebulosus,  Sebasies  ruber  and  an  Alcyonoid 
polyp.  Dr.  B.  K.  Nuttall  presented  specimen  of  Ostracioriy  and 
Mr.  W.  G.  Blunt  five  specimens  of  Eutsenia.  Mr.  W.  N.  Lock- 
ington  presented  a  specimen  of  CapreUa  CaH/omica,  Minerals 
were  received  as  follows:  From  T.  H.  Folingsby  six  vials  contain- 
ing a  number  of  precious  garnets;  one  vial  red  and  green  garnets; 
one  vial  with  ten  specimens,  supposed  to  contain  black  diamonds; 
one  vial  with  quartz  crystals;  and  one  vial  of  green  and  white 
quartz — all  from  Choco,  New  Granada.  'F.  A.  Walley  presented 
a  specimen  of  Calute  from  near  Martinez.  Dr.  Stout  presented 
specimen  of  building  stone  from  near  Petaluma.  From  G.  W. 
Sanders  five  specimens  petrified  wood  and  charcoal.  From  C. 
D.  Gibbes  fibrous  asbestos  and  mica  from  Buby  Valley,  Nev. 
From  G.  B.  Merriam  granite  from  Young's  Temple,  Salt  Lake. 
From  T.  H.  Sacket  three  specimens  chalcedomy  from  Temescal, 
Alameda  County.  From  J.  H.  Mortimer  bog  turf,  Galway,  Ire- 
land.    From  Henry  Edwards  silver  ore,  Panamint,  Inyo  Co.,  Cal. 

C.  B.  Turrill  read  a  paper  by  Chas.  Wolcott  Brooks  recom- 
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mending  a  course  of  popular  scientific  lectures  before  the 
Aoademj.  Mr.  Turril  read  a  supplementary  paper  on  the  same 
subject. 

Henry  Edwards  read  a  paper  on  Pacific  Coast   Lepidoptera, 
No.  16. 

Pacific  Coast  Lepidoptera.— No.  16.  Notes  on  the  Trans- 
formations of  some  Species  of  Lepidoptera,  not  hitherto 
recorded. 

BT  HEMBT  KDWABI>8. 

With  the  desire  to  add,  little  by  little,  to  the  knowledge  of  onr  speoies  of 
Ijepidoptera,  I  think  it  of  importance  to  present  to .  entomologists  every 
obaervation  which  I  am  enabled  to  make  with  reference  to  their  transformations, 
and  though  in  some  instances  I  am  only  able  to  give  notes  of  the  egg,  in 
others,  of  the  early  larval  stage,  and  still  in  others,  of  the  more  mature  con- 
ditions, I  regard  these  as  of  extreme  value  in  assisting  to  perfect  oar  knowledge 
of  the  Ufe-history  of  each  spedes,  and  as  an  aid  to  other  workers  who  may 
have  opportunities  different  from  my  own.    As  the  paleontologist  can,  from 
the  fragmentary  portions  of  extinct  animals,  sometimes  obtained  from  regions 
remote  from  each  other,  build  up  a  complete  description  of  the  species  under 
his  consideration,  so  do  I  hope  that  these  incomplete  studies  may  aid  the 
future  student  of  the  habits  and  history  of  our  yet  slightly  known  insects, 
and  thus  become  the  foundation  upon  which  a  better  superstructure  may  be 
raised.    The  whole  field  of  research  in  this  department  is  yet  untraversed, 
and  will  amply  repay  the  investigator  in  this  most  interesting  branch  of 
natural  science,  and  as  before,  I  entreat  those  into  whose  hands  examples  of 
the  early  stages  of  any  of  our  insects  may  fall,  to  omit  no  opportunity  of 
making  known  to  myself,  or  others  engaged  in  entomological  pursuits,  the 
results  of  their  observations. 

Since  the  publication  of  my  last  paper  on  the  transformations  of  our 
Lepidoptera  (No.  14),  the  following  species  have  come  under  my  notice: 

Family  PAPILIONIDiE. 

PapUio  Philenor.    Fab, 

Ckryaalis.  The  usual  color  of  this  stage  of  Philenor  has  been  a  grayish 
stone  color,  mottled  with  violet  and  yellow;  but  from  two  caterpillars  found 
feeding,  in  June  last,  on  Aristoloohia  at  Saucelito,  I  have  obtained  chrysalides 
fo  different  in  color,  as  almost  to  suggest  another  species.  They  are  pale, 
bat  vivid,  yellowish  green,  of  a  very  lively  tint  over  the  whole  surface,  which 
is  covered  with  minute  blackish  reticulations.  The  edges  of  the  wing  cases, 
abdominal  tubercles,  apex  of  the  mesonotal  process  and  edges  of  the  antenme 
cases  rich  purplish  brown.  Out  of  the  same  brood  of  thirteen  caterpillars, 
eleven  assumed  the  normal  coloring.  They  all  went  into  the  chrysalis  state 
from  June  28th  to  July  17th. 
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Fam.  NYMPHALIDiE. 

Idmeniiis  eulalia.     Bdv.sszCafifomioa.    BuUer. 

Larva.  General  color,  pale  greenish  or  fawn  color,  becoming  entirely  of 
the  latter  tint  when  about  to  nndsrgo  its  change.  Body  coTered  with  small 
whitish  spinas.  Head  rather  large,  edged  on  its  margins  with  a  row  of 
slightly  branchesl  whitish  spines,  each  tipped  with  black;  2d  segment  con- 
stricted, without  spines;  3d,  4th,  6tb,  11th  and  12th,  each  with  a  pair  of  long 
and  branched  spines,  tipped  with  black;  7th,  8th,  9th  and  10th,  with  shorter 
pair  of  similar  spines.  Below  the  spiracles,  which  are  fawn  color,  is  a  darker 
line.    Feet  and  legs  concolorous. 

Length,  1.20  inches. 

Food  plant,  Quercus  Douglaasii,  Quercus  Sonomenais. 

Chrysalis.  The  specimens  from  which  my  first  description  was  taken 
(Proc.  Cal.  Acad.  Sc-.,  Vol.  V,  Part  11^  differed  from  the  present  one,  in  that 
the  latter  had  a  most  beautiful  pale  golden  blotch  over  the  whole  region 
of  the  wing  cascTs.  This  chrysalis  was  semi-transparent,  ash  gray  or  drab, 
and  was  attached  to  the  under  side  of  the  oak  leaf  by  strong  silken  threads; 
the  whole  of  the  surface  of  the  leaf  being  covered  by  the  web. 

Changed  to  chrysalis,  August  20th.     Imago,  September  3d. 

Fam.  LYC^NEDiE. 

LycfBTUi  arUce^n.     Bdv. 

Larva.  Head  small;  dark  brown.  Body  dirty  yellow,  covered  with  very 
short  downy  hairs;  a  few  black  spots  itregalarly  scattered,  and  a  narrow 
greenish  dorsal  stripe.    Spiracles,  small;  dark  brown. 

Length,  0.50  inch. 

I  am  indebted  to  Dr.  Behr  for  an  opportunity  of  observing  the  larva; 
specimens  having  been  found  by  Mr.  Graham,  one  of  Dr.  Behr's  slndents, 
feeding  in  the  pods  of  Astraqulus. 

Fam.  SPHINGIDiE. 

DeUephila  daucus.     Cram.^=Lineafa.     Fab. 

Larva.  Mature.  General  color  pale  apple  green.  Head  and  2d  segment 
with  more  olivaceous  tint,  thickly  dotted  with  greenish  white  warty  spots. 
Mouth  parts,  dull  yellowish.  There  is  a  bright  green  dorsal  line,  vaiying 
much  in  width  in  different  individuals;  sometimes  merely  a  line,  at  others 
occupying  nearly  the  whole  dorsal  surface.  This  is  uneven  at  its  edges, 
which  merge  into  black  subdorsal  lines,  enclosing  a  bright  yellow  streak. 
Both  the  black  and  yellow  lines  are  widest  anteriorly,  the  latter  in  some 
specimens  becoming  an  orange  patch.  Posteriorly  on  the  black  lines  are 
some  small  yellow  dots.  Caudal  horn  dull  yellow,  rough,  black  at  the  tip. 
Anal  segment  similar  to  the  head.  Spiracles  orange,  surrounded  by  a  Uack 
patch,  in  which  are  some  small  yellow  dots.  Above  the  feet,  which  mth  the 
legs,  are  dnll  yellow,  are  some  waved  black  lines,  occasionally  obsolete. 

Variety,    After  the  fourth  moult,  the  caterpillar  sometimes,  but  only  rarelr, 
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assumes  a  yeary  strange  appearance.  It  beoomes  quite  black,  eTerj  trace  of 
green  being  lost.  The  head  and  anal  segment  are  then  bright  chestnut  Iff  own. 
with  paler  dots;  while  the  feet  and  legs  are  dark  orange.  There  is  a  faint 
trace  of  a  yellow  subdorsal  line,  and  the  spiracles  are  dark  orange,  with  a 
faint  lateral  line  below  them.  Between  their  extremes  are  many  Tarieties  of 
color. 

Chryaalis,  Very  long  and  cylindrical;  light  chestnut  brown,  Tcmgue  case 
wanting.  Head  and  wing  cases  entirely  without  irrorations.  Abdominal 
segments  darker  posteriorly,  very  rough,  and  dotted  with  darker  points. 
'Spiracles  large,  ovate,  dark  brown. 

Length,  2.10  inches     Width,  0.40  inch. 

The  caterpillar  feeds  on  Rumex,  EpUobium,  Pdargmium  and  Fiu<^a,  To 
the  last  named  garden  plants,  it  is  extremely  destructiye.  It  is  full-grown  in 
June;  changes  to  chrysalis  from  that  month  to  the  end  of  July,  burying  itself 
rather  deeply  in  the  ground.  The  perfect  insect  appears  from  August  to 
October.    It  is  quite  common  in  gardens  throughout  this  State. 

SmerinthuM  opthalmiau,    Bdv. 

Egg,  Deposited  separately  on  the  food  plant.  Ovate,  cream  yellow,  very 
smooth  and  shining,  surrounded  by  a  ring  of  lake  red  color.  Before  the 
exclusion  of  the  lanra^  the  eggs  change  to  a  pale,  and  afterwards  to  a  dull 
greenish  bine,  the  reddish  ring  being  lost.    Deposited,  July  90th,  on  willows. 

Yowig  Larva,  Emerged  July  28th.  Very  pale  yellowish  green.  HeadTciy 
large,  almost  monstrous,  and  of  a  darker  shade.  Caudal  horn  pinkish  brown, 
darkest  at  the  tip.  After  the  second  moult  the  oblique  yellow  stripes  make 
their  appearance,  and  there  is  then  little  change  save  in  size,  until  the 

Mature  Larva.  General  color  pale  apple  green.  Head  rather  large,  truncate 
in  front,  pyramidal,  the  two  sides  of  the  angle  broadly  and  distinctly  edged 
with  bright  yellow,  and  enclosing  a  corrugated  space,  darker  green  than  the 
rest  of  the  body.  Mouth  parts,  and  feet  reddish  brown.  The  whole  of  the 
segments  are  marked  with  whitish  tubercular  dots.  Along  the  sides  is  a 
narrow  stripe  of  pale  yellow,  and  from  the  4th,  6th,  6th,  7th,  8th,  9th  and 
10th  segments  proceed  some  oblique  yellow  stripes,  the  10th  being  the 
broadest,  and  continued  to  the  junction  of  the  caudal  horn,  which  is  dull  sky 
blue,  the  extremity  black.  The  anal  segment  is  also  edged  with  yellow. 
Spiracles  white,  edged  with  reddish  brown.  Abdominal  legs,  dull  apple  green. 

Apparently  double  brooded,  as  I  have  taken  fresh  specimens  of  the  perfect 
insect  in  February  and  March,  while  the  specimens  from  which  the  above 
description  is  drawn,  went  into  chrysalis  in  July,  the  moth  emerging  in  the 
middle  of  September. 

Fam.  BOMBTCID^. 

Holendoia  EdwardaiL    Packard. 

Egg.  Laid  in  irregular  clusters.  Ovate,  slightly  flattened  at  the  apex, 
and  often  forced  out  of  its  regular  shape  by  a  large  mass  being  crowded  Into 
the  flsBurs  of  the  bark  chosen  as  the  place  of  deposition.  Color,  dull  yellow, 
paler  on  the  upper  half,  and  there  slightly  transparent.  There  ia  no  apparent 
sculpture,  the  whole  surface  being  quite  smooth  and  shining. 
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The  young  larvea,  which  are  quite  black,  with  Tery  long  hairs,  appeared  on 
May  5th,  the  eggs  haying  been  deposited  on  April  24th.  The  mature  form  of 
the  larvsB  is  described  in  Stretch's  ''Zygseindse  and  Boml^ycidae  of  North 
America,"  page  88. 

Spilosoma  vegta^is.     Packard. 

Egg,  Laid  in  compact  masses  upon  the  food  plant.  Color,  cream  white, 
surface  slightly  wrinkled,  the  wrinkles  when  viewed  through  a  powerful  lens 
appearing  to  be  a  series  of  punctures.  Eggs  deposited  May  15;  lanrse  emerged 
May  2l8t. 

Young  Larva.  On  exclusion  from  the  egg  the  larrsB  are  dirty  greenish 
black,  with  the  head  large,  and  the  hairs  remarkably  long.  After  second 
month,  the  body  becomes  whitish  green,  with  the  head  slightly  pitchy.  The 
2d,  3d,  4th,  6th,  7th,  8th,  9th  and  10th  segments  haye  four  small  blackish  tuber- 
des,  armed  with  whitish  spines  laterally,  and  blackish  ones  dorsally.  The 
5th  and  11th  segments  haye  still  larger  black  tubercles.  The  dorsal  region 
is  darker  than  the  sides,  which  generally  have  a  yellowish  tint.  Feet  and 
legs,  greenish  white.  After  the  third  month,  the  whole  of  the  lateral  hairs 
become  bright  chestnut  brown,  almost  deep  orange;  those  of  the  dorsal 
region  darker  brown,  and  beyond  the  4th  segment  anteriorly,  and  the  10th 
posteriorly,  the  hairs  of  the  dorsal  tubercles  are  black;  the  tubercles  also  be- 
come hidden  by  the  hairs.  Subsequent  to  the  fourth  moult,  the  whole  of 
the  dorsal  hairs  are  largely  and  broadly  black,  and  the  lateral  series  bright 
chestnut  brown.  In  this  condition,  the  larya  may  be  readily  mistaken  for 
that  of  Spilosoma  acrea. 

Mature  larva.  Body  slate  black,  glossy.  Dorsal  bunches  of  spines,  rich 
yelvety  black;  those  of  the  lateral  region,  bright  chestnut  brown;  under- 
side, ash  color.    The  spines  are  all  yery  glossy  and  rich  in  color. 

Length,  1.75  inch. 

Food  plant,  various  sp.  of  Lupinua. 

The  laryee  were  fully  fed  in  the  early  part  of  July,  being  exceedingly  vora- 
cious, though  able  to  exist  for  four  or  five  days  without  food,  and  suffering  no 
apparent  inconvenience.  About  the  lOtb  of  the  month,  they  began  to  spin 
cocoons,  mixing  up  with  their  webs  the  remains  of  leaves  and  stems  of  their 
food,  the  whole  of  eleven  laryie  which  I  carried  successfully  to  their  last 
stage,  changing  almost  on  the  same  day  to  the  condition  of  chrysalis.  The 
peifect  insect  is  usually  met  with  in  April,  and  in  warm  seasons  as  early  as 
March. 

Paeudohazis  eglanierina.     Bdv. 

Egg.  Ovate,  stone  color,  agglutinated  together,  and  arranged  in  a  compact 
mass  around  the  stem  of  the  food  plant,  generally  near  the  extremity  of  the 
branches.  The  eggs  are  attached  by  their  smallest  end,  the  larvie.  escaping 
from  the  apex. 

Mature  Larva.  Head  black,  shining,  with  a  few  short,  brownish  hain. 
Body  entirely  dull  black.  Each  segment  is  armed  with  six  lateral  spines, 
very  finely  branched,  and  two  dorsal  fascicles  of  spines,  bright  chestnut 
color, -blackish  in  the  centre.    The  branchlets  of  the  spines  are  all  bright 
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ohestnnt  color.    Underside,  as  well  as  the  feet  and  abdominal  legs,  dnll 
black. 

Iiength,  2.00  inches. 

Food  plants,  Frangula  Calif omioa^  and  Tarions  species  of  Bosa. 

HemUeaoa  Neoadensis,    Stretch, 

Head  shining,  reddish  brown.  Body,  pale  citron  yellow;  2d  segment  with 
reddish  brown  transverse  streak,  armed  anteriorly  with  six  black  spines,  hav- 
ing pale  yellow  branches;  3d,  4th,  5th  and  6th  segments,  -each  with  eight 
spines;  7th,  8th,  9tb,  10th  and  11th,  have  six  spines  each;  12th  and  13th, 
only  five,  the  middle  one  of  the  last  being  placed  posteriorly  to  the  other 
four.  The  whole  of  the  lateral  spines,  as  well  as  those  of  the  13th  segment, 
are  black,  with  pale  yellow  branches.  Those  of  the  dorsal  pair  of  segments, 
three  to  eleven  inclnsive,  are  dull  yellow,  mottled  with  black,  as  is  also  the 
medinm  banch  of  spines  of  the  12th  segment,  giving,  when  viewed  without  a 
lens,  the  appearance  of  a  yellow  dorsal  line.  There  is  a  narrow  central  line 
of  reddish  brown,  and  each  segment  is  also  marked  with  transverse  streaks 
of  the  same  color,  which,  on  the  sides,  become  a  broken  bnt  well  defined 
band.  Spiracles,  orange,  edged  with  reddish  brown.  Feet  and  legs  also 
reddish  brown,  and  segment  tipped  with  the  same  color. 

Length,  2.00  inches. 

Food  plant.  Willows. 

The  above  description  is  taken  from  one  of  several  caterpillars,  obtained  in 
Fresno  Co.,  Cal.,  by  I^r.  Eisen,  and  by  him  forwarded  to  Dr.  H.  Behr.  In 
the  description  of  the  larviB  of  B.  Maia  Drury^  I  find  a  notice  of  two  red- 
dish tabercles  on  each  segment,  which  are  entirely  absent  in  the  present  spe- 
cies. In  other  respects  they  are  mach  the  same.  Maia  generally  feed  on 
oaks,  while  this  was  invariably  foand  npon  willows,  and  fed  in  confinement 
upon  the  weeping  willow  of  the  gardens. 

Fam.  NOCTUIDiE. 

Aeronydta  Upusculina,     Grote. 

Mature  Larva.  General  color  of  body  pale  bloish  green.  Head  a  little 
paler.  Mouth  parts  and  prolegs  deep  black.  Spiracles  black,  with  whitish 
centre.  The  whole  of  the  body  is  covered  with  very  long  silky  white  hairs, 
^  of  an  inch  long,  with  some  shorter  black  ones  mingled,  chiefly  in  the 
dorsal  region.    Abdominal  legs  bluish  green. 

Length,  1.10  inch. 

Food  plant.  Poplars. 

Changed  to  chrysalis  July  23d;  Imago,  September  26th. 

Droiteria  eredho,    Bdu. 

Egg.  Spherical,  a  little  flattened  at  the  poles;  color,  pale  apple  green, 
deeply  striated,  but  with  the  strisB  not  reaching  to  the  apex.  Spaces  between 
the  striflB  transversely  rugged.  Deposited  separately  on  leaves  of  Ijupinm  and 
Erodium. 
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Fftm.  GEOMETBIDiB. 

Cidaria,  ^-punctata.     Packard. 

Head  and  2d  segment,  doll  rose  pink,  the  same  color  being  continued 
broadly  along  the  sides.  In  the  lateral  region  are  some  small  white  dolii 
Dorsal  region  and  underside,  bright  apple  green,  each  segment  tinged  indis- 
tinctly with  doll  orange  yellow.    Feet  and  legs,  dull  rose  pink. 

Length,  1  inch. 

Food  plant,  Faschia;  the  stems  of  which  plant  are  wonderfully  mimicked 
in  color  by  the  caterpillar. 

CknfmHs,  Light  brown,  paler  at  the  junction  of  the  segmenta,  each  of 
which  bears  a  transrerse  row  of  minute  concolorous  hairs. 

Length,  0.60  inch. 

Spins  a  very  thin  web  on  the  underside  of  the  leaf,  which  is  slighay  rolled 
at  the  edges. 
Changed  to  chrysalis,  Jane  25;  Imago,  August  4. 

LIST  OF  8PBGIE8  NOTIOBD  IN  THIS  PAPEB. 

Paptiio  Philenor Chrysalis. 

Limenitis  Califomiea, Larva  and  Chrysalis. 

lAfccena  antcegon Lazra. 

DeUephUa  daucus Larva  and  Chrysalis. 

SmerintkuM  opthalmiciu Egg  and  Carra, 

Haltsidota  Edvcardsii Egg. 

Spilosoma  vestalU Egg  and  stages  of  Larvs. 

Pseitdohcuas  egUmterina Egg  and  Larva. 

HemiUuca  Nevaderuu Larva. 

Acronycta  Upuucvlina Larva. 

Drastaia  erectho Egg. 

Cidaria,  ir-punctata Larva  and  Chrysalis. 

Dr.  Henry  Gibbons  called  attention  to  the  frequency  of 
earthquakes  in  different  parts  of  the  world  during  the  present 
month. 

The  following  propositions  for  membership  were  submitted: 

W.  H.  Hall,  J.  P.  Curtis,  H.  S.  Craven,  C.  A.  Stetefeldt, 
W.  A.  Skidmore,  Howard  Schuyler,  Alfred  Poett,  James  D. 
Hague,  E.  B.  Dorsey,  Hamilton  Smith,  Jr.,  Louis  Janin, 
Charles  Barton  Hill,  Joel  F.  Lightner. 

On  motion  of  Mr.  Steams,  the  Vice-President  was  anthoiiaed 
to  appoint  a  committee  of  ten  to  confer  with  the  Committee  of  the 
Art  Association  upon  the  subject  of  the  obsequies  ol  the  kie 
Benjamin  Parke  Avery. 

The  Committee  appointed  in  the  matter  of  sectionizing  fhe 
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A.oadem J,  premniecl  their  report  in  the  form  of  a  preamble  and 
resolutions,  as  follows: 

TTo  the  California  Academy  of  Science$  : 

Tlie  Special  Committee  in  the  matter  of  Seetionizing  the  Aoademy,  which 
^woas  appointed  at  the  last  meeting,  herewith  present  their  Beport,  in  the  form 
of  a  Preamble  and  Besolntions,  and  respectfully  request  your  favorable  oon- 
fltderation. 

^Whuubas,  In  many  Scientific  Societies,  experience  has  proven  that  the 
objects  for  which  soch  societies  were  founded  and  organized,  namely,  the  ad- 
▼anoement  of  Science  and  the  diifusion  of  knowledge,  have  been  promoted 
hy  the  formation  of  sections  for  the  pursuance  of  special  studies  and  investi- 
gations, and  as  it  is  believed  by  many  members  that  the  formation  of  sections 
Inside  of  the  California  Academy  of  Soienoes  will  increase  the  usefulness  of 
this  Academy,  and  many  of  it4  members  desire  to  form  such  sections,  it  is 
hereby 

Ruolvedf  That  it  is  the  sense  of  this  Academy,  that  the  objects  for  which 
it  was  founded  will  be  advanced  by  the  formation  of  sections,  which  may 
include  such  members  as  are  pursuing  special  departments  of  scientific  inves- 
tigation and  study,  and  as  many  members  have  expressed  a  desire  to  form 
sections  in  order  to  facilitate  such  investigations  and  studies,  it  is  hereby 
provided  that  sections  may  be  formed,  and  in  the  following  manner,  and 
under  the  restrictions  herein  contained. 

Whenever  not  less  than  five  members  of  the  Academy  shall  unite  to  form  a 
section,  they  shall  have  the  right  to  do  so,  but  shall  first  submit  to  the  Council 
of  the  Academy,  a  written  communication,  signed  by  the  members  who  pro- 
pose to  form  such  section,  stating  the  department  of  science  or  the  character 
of  the  investigation  or  study  which  it  is  intended  the  section  shall  pursue;  but 
no  section  shall  be  considered  as  formed  or  be  recognized  by  the  Academy, 
until  due  notification  thereof,  which  shall  be  made  to  the  Academy  by  the 
President  or  the  Recording  Secretary,  or  in  the  absence  of  said  officers,  by 
some  other  member  of  the  Council,  at  the  first  regular  meeting  of  the  Academy 
after  or  following  the  receipt  of  the  communication  from  the  members  proposing 
to  form  such  section. 

And  upon  and  after  such  notice  at  a  regalar  meeting  as  above,  such  section 
shall  be  considered  as  established,  and  a  written  notice  of  ihe  same  shall  be 
posted  in  a  conspicuous  place  in  the  hall  of  the  Academy,  and  the  members 
of  the  latter  shall  have  the  right  to  attend  the  meetings  of  the  section  so 
formed.  Persons  not  members  of  the  Academy  shall  not  be  members  of  any 
section. 

Sections  formed  as  above,  may  make  such  by-laws  as  are  deemed  necessary, 
and  the  members  thereof  shall  have  the  power  to  manage  the  affairs  of  the 
section 'to  which  they  belong,  and  only  the  members  of  a  section  shall  have 
the  right  to  vote  upon  matters  pertaining  to  the  section  to  whieh  they  belong. 
Proukkd,  however,  that  no  by-law  or  regulation  made  by  any  section  shall 
conflict  with  the  Constitution  or  By-Laws  of  the  Academy. 
If  at  any  time  it  shall  be  found  that  the  action  of  any  section  is  detrimental 
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• 
to  the  interests  or  objects  of  the  Apademy,  or  that  any  section  throng^  the 
apathy  or  dissensions  of  its  members,  shall  cease  to  ponue  or  carry  out  the 
objects  for  which  it  was  formed,  or  for  any  other  good  and  sufficient  cause, 
then  the  Academy  may  suspend  or  abolish  such  section  by  a  two-thirds  Tote 
of  the  members  present  at  any  regular  meeting,  and  any  section  so  suspended 
or  abolished  shall  not  be  continued  or  restored  except  upon  the  recommenda- 
tion of  the  Council  at  a  regular  meeting  of  the  Academy,  and  by  a  two-thirds 
rote  of  the  members  present. 

Any  and  all  property  acquired  by  any  section,  shall  be  the  property  of  the 
Academy,  but  may  l>e  segregated  and  kept  apart  from  the  general  property  of 
the  Academy,  for  the  special  use  of  the  members  of  the  section  to  which  it 
belongs,  so  long  as  such  section  may  exist,  but  upon  the  dissolution  or 
abolishment  of  any  section,  then  the  same  shall  be  merged  in  the  general 
property  of  the  Academy. 

A  notice  of  the  meeting  of  any  section  shall  be  posted  in  a  conspienons 
place  in  the  Hall  of  the  Academy,  or  announced  at  any  regular  meeting  of  the 
latter,  but  no  meetings  of  any  section  shall  be  held  during  the  hours  or  period 
of  any  meeting  of  the  Academy,  but  at  such  other  time  as  may  be  found 
convenient  to  the  sections,  and  may  be  held  in  such  rooms  in  the  building  of 
the  Academy  as  may  be  available. 
All  of  which  is  respectfully  submitted. 

Host.  E.  C.  Steajimb, 
A.  ExiiLooo, 
Wh.  Ashbfbneb, 
Henbt  Edw^bds, 

Special  Committee. 
San  Fbancisgo,  January  7,  1876. 

On  motion  of  Mr.  Scupham,  the  Beport  was  adopted,  and  the 
Secretary  instructed  to  spread  the  Preamble  and  Resolutions  on 
the  records,  for  future  reference. 

The  Committee  was  continued,  to  aid  in  organizing  the  sections. 


Bequlab  Meeting,  Februabt  7th,  1876. 
Second  Vice-President  in  the  Chair. 
Twenty-one  members  present. 

In  the  absence  of  the  Secretary,  W.  J.  Fisher  was  elected 
Secretary  pro  tern. 

The  following  new  members  were  elected : 

C.  L.  Scudder,  W.  J.  Graves,  Samuel  Purnell,  Joseph  Tilden, 
G.  L.  Lansing,  Dr.  R.  K.  Nuttall,  Dr.  J.  T.  Crook. 
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The  f ollomng  propositions  for  membership  were  submitted: 
S.  liubeck,  life  member;  T.  Bechtinger,  resident  member. 
Donations  to  the  Museum:  Prof.  Geo.  Davidson  presented  the 
following:  Bye  from  the  Russian  shores  of  the  Baltic,  plant  and 
seed  from  Japan,  cherry  and  apricot  stones  from  Rome  and  Naples, 
Lupine  seeds  from  Pompeii,  Persian  violet,  cotton  ball  from 
Elephanta,  Bombay,  seed  from  India,   Casuarina  Equisiti  folia 
(India),  tree  seed  from  Bombay,  tobacco  from  the  Nile,  seed, 
orange  seeds  from  Joppa,  com  from  the  Nile  (fourteen  parcels 
in  all),  shell  money,  cyprcsa  monela  (India),  seven  parcels  of 
insects  from  India,  Egypt  and  Italy,  wheat  from  the  valley  of  the 
Nile.     From  Henry  Hemphill,  the  following  Crustacea:  Cancer 
aruennarius,  three  specimens;  C,  productus,  one;  Xantho  spini- 
iuberculatua  (n.  s.),   one;   X   novemdeniatus  (n.  s.),   one;   Xan- 
ihodes  UUimanuM  (n.  s.),  one;  X,  leucomanus  (n.  s.),  five;  X  Hemp- 
hiUiana  (n.  s.),  one;  Speocarctnus,  Calif  or  nierms  (n.  s.);  Bandalia 
omata ;    Lupa   beUicoaa;    AcaiUhus    spino-hirBuius    (n.  s.);    Der- 
maiurus  Mandtii;  Microrhynchus  Hemphillii  (n.  s.);  Inachus  tuber- 
culatus  (n.  s.);  Fabia  subquadraiay  two;  Fugettia  Eichii;  Fisoides 
tumidus  (n.  s);   Fseudosquilla  marmorat'a  (n.  s.),   one;   Alpheus 
equidactylus  (n.  s.),    one;   A,  heUimanus  (n.  s.),  two;    Hippolyte 
palpatory  one;  H.  cristata,  one;  H,  Hemphillii  (n.  s.),  one;  Idotaea 
rectUinea  (n.  s.),  one;  Lambmis  frona-acutis  (n.  s.);  Scyra  acuti- 
frona;    Crangon    nigromaculalus  (n.  s.),  two;    Callianatssa  Umgi- 
mana.     From  Henry  Edwards,  Fanulirus   irUerruptua,    Idotcea 
reseccUa,   Hippolyte    lineala,    Acalephce,   Amblyatoma,   Sceloporus, 
Oasterosteua,  Chirppsis   guUatvjs,    Orchestia   Traahiana,  lAvoneca 
vulgaris.  From  Mr.  Curtis,  through  C.  M.  Kinne,  Oalracion,  sp? 
From    the  California  Pioneers,    one  hundred  and  fifty  speci- 
mens of  ores  and  minerals.     From  Henry  Edwards,  precious 
garnet    in  mica  slate.     From  W.  N.  Lockington,    Sillimanite. 
From  J.  F.  Jerome,  minerals  and  ores.     From  Gov.  S.  Purdy, 
sflver  ore.     From  Holmes  and  Dawson,  specimens  of  marble. 
From  Prof.  Davidson,  leucUe  (white  garnet).     Ivory  and  palm 
nuts  from  the  California  Pioneers. 

W.  N.  Lockington  read  the  following  description  of  twenty 
new  species  of  Crustacea  from  California: 
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Rettmlw  on  the  CriMtaoea  of  tbe  PadAc  CoMt*  mMkit 
aeriptioiis  of  some  New  Species, 

KotwlthstandiBg  Ihe  small  nnmber  of  shelterwl  bftya  aad  covw  tolwM 
along  the  shores  of  the  Pacific  Oosan,  soath  of  VaiuxniTar's  Ukai.  it 
Grustacea  appear  to  be  tolerably  abandant,  since  the  total  number  of  spas 
of  the  two  highest  orders,  (the  stalk-^yed  and  seasile-eyed)  knovn  or  i^ 
seribed  up  to  this  date,  is  about  two  hundred  and  twenty,  and  there  i^c^ 
reason  to  believe  that  a  more  searehing  investigation  would  si  toMt  Mk 
that  anmber. 

Neither  Dana  nor  Stimpson  did  mnoh  work  at  the  Crastaeea  sontli  of  ^ 
Franoisoo,  and  the  species  lately  described  by  Smith  are  almost  entzrelrfiv 
Panama.  Between  Panama  and  9an  Francisco  lies  a  vast  extent  of  eoiA 
extending  through  nearly  twenty-nine  degrees  of  latitude,  and  eofcndV 
region  greatly  diversified  in  climate  and  prodaotions,  so  that  althosgiia^ 
Ban  Franciscan  species  extend  southward  a  oonsiderable  distance,  sod  a^ 
Panama  species  may  range  along  Central  America,  it  is  bat  fobsoimM^A 
suppose  that  many  undesoribed  forms  have  their  limits  between  t^ 
extremes. 

The  reasonableness  of  this  expectation  will  be  rendered  the  more  apfa^ 
by  a  glance  at  a  map  showing  the  ocean  temperature.  That  portiooif  ts 
ocean  bathing  the  shores  of  Oalifomia  at  San  Francisco,  belongs  to  th«^  | 
temperate  oceanic  zone  included  between  the  isothermal  lines  of  50^  Ftktv  j 
560  lowest  cold,  but  the  heat  of  the  ocean  increases  rapidly  as  we  tnrdt^ 
ward,  so  that  the  coast  from  Monterey  to  San  Diego,  and  for  some  diai^ 
south  of  the  latter  place,  lies  between  the  isothermal  line  of  5<P  eztrsoitf^ 
and  that  of  62o.  The  greater  part  of  Lower  Oatifomia,  with  the  G^'^ 
eluded  within  the  line  of  620  extreme  cold  and  that  of  68o,  and  may  betffi* 
warm  temperate.  From  Cape  St.  Lucas  to  about  the  latitude  of  Aespw^'* 
the  sub-torrid  zone,  the  isothermal  line  of  740  degrees  lowest  odd  boow 
it  toward  the  south,  and  forming  the  northern  limit  of  the  torrid  ocetfuefl*' 
which  extends  to,  or  near  to,  Guayaquil,  in  the  State  of  Ecuador. 

Since  Panama  is  situated  close  to  the  oceanic  heat  equator,  it  wiBb^s^ 
that  in  the  290  of  latitude  between  San  Francisco  and  that  place  th«s  >' 
variation  of  about  30o  in  the  lowest  temperature  of  the  ocean,  a  differtB* 
which  must  and  does  imply  a  corresponding  variation  in  the  animw  uw 
habiting  the  ocean. 

It  was,  therefore,  with  great  pleasure  that  I  received,  since  oar  kstrnt**^ 
a  small  but  choice  collection  of  Crustaoea,  collected  at  Monterey  f^ 
Diego,  by  Mr.  Henry  Hemphill,  and  my  pleasure  was  still  grester  w^ 
found,  upon  comparison  with  the  specimens  already  in  our  ^^^"^^"^j 
with  the  writings  of  Stimpson  and  S.  I.  Smith,  that  this  donation  eer^Sf^ 
us  with  at  least  20  species  new  to  science.  . 

Up  to  this  present  time  no  species  of  Crustacea  from  Panama,  ^^^ 
one  or  two  from  the  coast  intervening  between  that  point  snd  Saa  *^^ 
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bATe  reaohed  ibis  Academy,  and  the  amouat  of  zodlogical  riches  yet  remain- 
ing; to  be  harvested  in  this  quarter,  may  be  guessed  at  from  the  fact  that  these 
twenty  species  were  collected  incidentally,  as  it  were,  the  Cmstaoea  not  being 
tfa.e  cliosen  field  of  the  collector. 

It  is  with  some  diffidence  that  I  refer  some  of  these  species  to  their  genera, 
simply  because  we  have  not  in  our  collection  specimens  of  many  well  known 
genera,  nor  have  we  in  our  defective  library  any  figures  or  description  of  the 
already  known  species  included  in  them. 

To  make  clear  to  others  the  difficulty  under  which  I  and  any  other  person 

-wlio  attempts  to  do  a  little  original  work  in  connection  with  this  institution, 

are  compelled  to  laboi^,  I  have  but  to  state  that  two  of  the  species  described 

in  tliis  paper  belong  to  a  group  of  crabs,  the  macropodidae  (distioguished  by 

tbe  great  length  and  thinness  of  their  legs),  no  species  of  which  has  before 

been  known  on  this  coast,  but  of  which  the  typical  forms  are  described  and 

fi.gured  in  such  standard  works  as  those  of  Milne  fcldwards,  and  Bell's  British 

Stalk-eyed  Crustacea,  neither  of  which  works  are  to  be  found  in  our  library. 

I  have,  therefore,  in  determining  the  genera,  been  compelled  to  be  guided 

alone  by  the  generic  descriptions  given  by  Dana  in  his  Crustacea  of  U.  S. 

^Exploring  Expedition,  the  only  comprehensive  work  accessible  to  me,  and 

that  is  lent  to  the  Academy. 

Before  proceeding  to  the  technical  description  of  the  new  species,  I  wish  to 
draw  the  attention  of  all  members  of  the  Academy  at  all  interested  in  zoology, 
to  a  few  peculiarities  in  our  list  of  native  Crustacea  as  it  stands  at  present. 

Two  species  of  Macropodidae,  as  I  have  just  said,  are  all  that  are  yet 
known.  The  crabs  of  this  tribe  are  sluggish  in  their  habits  and  are  .usually 
found  among  sea  weed,  sponges  and  zoophytes,  at  depths  below  those  left 
bare  at  the  lowest  low  tide,  and  are  thus  only  obtained  by  dredging,  unless 
cast  ashore  in  some  storm  along  with  the  sea  weed  among  which  they  live. 
It  is,  therefore,  almost  a  certainty  that  a  properly  organized  search  would 
disclose  several  other  species,  even  in  this  immediate  neighborhood. 

Of  the  Xanthidae,  a  sub-family  near  the  true  cancer ,  not  a  single  species  has 
been  described  by  Stimpson  or  Dana,  and  it  is  singular  that  among  the  newly 
found  San  Diego  species  this  tribe  predominates. 

Only  two  species  of  the  swimming  crabs  {Porturddae) ,  have  yet  been  found 
in  California,  one  of  these  {Lupa  bellicosa)^  has  been  described  by  Stimpson, 
and  the  other  is  new. 

The  parasitic  Crustacea  of  various  orders  have  not  yet  been  collected  with 
any  thoroughness,  but  I  may  here  mention  that  several,  (so  far  as  I  am 
aware)  undescribed  forms  have  recently  been  added  to  our  collection,  and 
that  I  hope,  during  the  course  of  this  year,  to  be  able  to  prepare  another 
paper  npon  them  and  upon  other  undescribed  species  not  included  in  the 
present  paper. 

Neither  the  Entomostraca,  which  include  the  Cydope,  Cypris,  Daphnis,  and 
many  other  tribes,  nor  the  Barnacles  or  Oirripedia  of  this  coast  have  yet  been 
studied,  and  I  trust  that  this  short  enumeration  of  a  few  of  the  things  that 
want  doing  may  stir  up  some  of  our  members  to  do  them. 

The  collection  of  Cmstaoea  in  this  museum  now  includes  about  320  species, 
almost  all  from  this  coast  or  from  tlie  islands  of  the  Pacific.    Scarcely  any 
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European  or  Atlnntic  ooast  species,  and  none  from  Soatfk  AmerieB,  Aa^ai 
or  Africa,  have  yet  reached  as. 

I  have  pnrpoaely  made  my  technical  descriptions  skortp  gfi'nng  obSj  ifai 
salient  characteristios  which  distinguish  the  species,  bat  it  ia  my  iMpe  to  ^ 
plement  these  descriptions  by  a  series  of  photographs  of  Uie  j 
hope  warranted  by  the  present  financially  satisfactory  state  af  this  i 


Inachus  tvbereulatui. 

Rostrum,  short,  entire;  pre-orbital  spine  marked  only  by  the  mogfeattit 
orbit;  post-orbital  spine  slightly  longer  than  the  ^es;  medial  regioa  a 
carapace  with  several  small  tnberoles;  posterior,  with  a  laiige  cental  toha^ 
sarronnded  by  a  ring  of  smaller  tubercles;  postero-lateral  regiooa,  witksi- 
eral  small  tabercles;  all  the  regions  prominent  and  separated  by  well  msrkH 
depressions;  three  last  joints  of  first  pair  of  feet  with  scattered  tubtgd^ 
manus  stout;  seoond  pair  of  legs  2%  times  the  length  of  the  post-rostial  ps^ 
of  the  carapace;  sternum  and  abdomen  with  scattered  tubercles. 

Dimensions  of  two  specimens: 

Length.       Width.        I^ength  of  Sd  ps- 

Male 0.75         0.55  1.55 

Female 0.56         0.38  0.94 

Dredged 'in  eight  fathoms,  upon  a  rocky  bottom  ooyered  with  weeds,  lit^ 
mouth  of  San  Diego  Bay,  by  Henry  Hemphill.  This,  and  the  folkyraf 
species,  are  the  first  examples  of  the  macropodidae  found  on  the  Caliiisai 
coast.  '      • 

Micrcrhynchus  HemphiUii. 

Bostmm,  short,  entire;  form  of  carapace,  long  and  narrow  tiiaogs^ 
post-orbital  spine,  small;  antero-lateral  margin  marked  by  a  line  of  Itfin: 
Ist  pair  of  legs  short,  the  meros  extending  to  the  line  of  the  eyes;  2d  piir 
more  than  thr.ee  times  the  length  of  the  post-rostral  part  of  carapace;  dd,i&, 
and  5th  pairs  diminishing  in  length,  the  last  a  little  less  than  twice  the  ksgft 
of  post-rostral  part  of  carapace.  A  few  scattered  hairs  on  the  two  last  jaiaii 
of  the  four  hinder  pairs  of  legs,  especially  on  the  fourth  joint 

A  single  male  specimen  of  this  species  was  dredged,  in  seren  fathomifif 
water,  in  the  Bay  of  San  Diego.  Length,  0.75;  width,  0.33;  length  of  3d  pnr 
of  legs  almost  two  inches. 

Piioidesf  tumidus. 

Rostrum,  bifid,  moderately  long;  no  pre-orbital  spine;  post-orbital  tpim 
small;  first  joint  of  external  antennae  very  wide,  prolonged  into  a  point  ei- 
temally.  1st  and  2d  pair  of  legs  about  equal  in  length;  hand  of  first  ptii, 
stoutish;  fingers  gaping  when  closed,  the  ends  toothed  and  fitting  neith 
together;  a  large  tubercle  on  movable  finger  in  the  centre  of  the  gaping  psii 
Carapace,  with  the  regious  tumid  and  spineless,  smooth  and  rounded  behind. 
A  single  specimen,  male,  was  found  between  tides,  near  San  Diego.  Tbtt 
whole  of  the  carapace  and  feet  are  covered  ^th  a  short  pubesoenos,  1 
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longer  upon  the  margins  of  the  limbe  and  forming  a  lamellate  protuberance 
o^er  tbe  rostrnm.    Length,  0.65;  width,  0.45;  length  of  2d  pair  of  feet,  0.80. 

'    Iximbnts  froM-acuHt, 

Carapace,  transrerse,  somewhat  pentagonal,  each  antero-lateral  border 
liaving  a  ronnded  angle  in  the  centre  of  its  length;  and  the  postero-lateral 

'    border  forming  an  almost  straight  line  with  the  posterior  border.    Bostrom, 
pointed,  prominent,  elevated,  continuous  with  the  elevated  gastric  region. 
A   prominence  at  the  cardiac  region.    Branchial  regions  prominent,  each 
capped  with  a  line  of  tubercles  extending  outward  to  the  angle  between  antero 
and  postero-lateral  borders.    Antero-lateral  border  finely  toothed  and  ter- 
niinating  behind  in  an  acute  point.    The  portions  of  the  carapace  between 
the  prominences  are  much  depressed  and  perfectly  smooth.    Arm,  carpus 
and  hand  of  the  first  pair  of  legs,  trigonal  in  section,  each  angle  set  with  a 
continuous  row  of  small  tubercles.    Dactylos  turned  inwards  almost  per- 
pendicularly to  the  hand,   very  small.     A  single  dried  specimen  brought 
from   Santa  Catalina.     Length,  0.50;   breadth,  0.70;  breadth  across  arms 
when  bent,  1.33  inch. 

Xantho  apini-iuberculatus. 

Front  four-lobed,  areolets  of  anterior  and  antero-lateral  portions  of  carapace 
prominent;  six  teeth  on  antero-lateral  margin,  including  that  of  posterior 
angle  of  orbit;  chelipeds  covered  with  smooth  shining  tubercles  on  the  upper 
portions,  those  of  the  hand  arranged  in  seven  longitudinal  series;  fourth  and 
fifth  joints  of  the  four  hinder  pairs  of  limbs  beset  with  spines  on  their  supe- 
rior portions. 

Specimens  from  Santa  Bosa,  presented  and  collected  by  W.  G.  W.  Harford. 

Specimens  from  Monterey,  presented  and  collected  by  J.  G.  Cooper. 

Specimens  from  San  Diego,  presented  and  collected  by  Henry  Hemphill. 

Length  of  carapace  of  male,    0.44        width,  0.63 
female,  0.38  "      0.57 

XarUhodes  latimanus. 

Front  sinuate,  the  inner  angle  of  the  orbit  raised  into  a  point;  carapax  but 
slightly  transverse;  teeth  N.  T.  S.,  prominent  and  pointed,  D  and  E  almost 
obsolete.  Areolation  of  medial  and  antero-lateral  regions  distinct,  the  former 
having  the  parts  2  M,  and  3  M  entirely  outlined.  Hands,  sub-equal,  the  right 
somewhat  the  larger;  movable  fingers  very  long,  and  curved  abruptiy  down- 
ward; margin  of  manus  continuous  with  the  broad  base  of  the  fixed  finger  so 
as  to  form  a  sinuous  sloping  line;  hinder  feet  compressed.  This  species  may 
be  readily  identified  by  the  delicate  marbling  of  the  carapace  and  chelipeds, 
and  the  downward  bend  of  the  movable  fingers.  Abdomen  of  male,  five 
jointed. 

A  single  male  specimen  from  San  Diego.    Length,  0.78;  breadth,  0.88. 

Xanthoda  HempMUii. 

Front  almost  entire,  slighUy  waved  and  somewhat  produced;  oarapaoe, 
transverse,  medial  region  prominenUy  outlined;  1st  antero-lateral  tooth  (D), 
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almost  obsolete;  2d,  (£),  long  and  low;  3d,  (N),  ith,  (T)  and  5th,  (S), 
pyramidal  and  pointed;  cardiac  region  faintly  outlined.  Ist  pair  of  feet,  sub- 
equal,  smooth;  hands  without  crests  or  tubercles;  fingers,  black.  The  mov- 
able finger  of  the  right  hand  with  a  large  tubercle  at  base;  3d,  4tfa  and  Gtb 
joints  of  four  posterior  pairs  of  feet  compressed,  fingers  yUIous. 
A  single  male  specimen  found  at  Monterey.    Length,  0.82;  width,  1.10. 

Xanthodes  leucamdnm. 

This  species  appears  to  be  very  nearly  allied  to  X  HempkilUi,  having  the 
front  antero-lateral  teeth,  and  areolatioa  of  that  speoiee.  If  there  is  any  Tslue 
in  the  subdivision  Xanthodes,  both  should  be  included  in  it,  as  both  have  the 
first  antennal  joint  connected  with  the  front  by  a  process.  The  piincipa] 
difference  between  the  two  forms,  size  excepted,  will  be  found  in  the  net- 
work of  raised  lines  upon  the  upper  portions  of  the  hand  and  carpus  of  the 
chelipeds  la  the  present  form;  and  the  almost  entire  absence  of  thetomen- 
tosity  upon  the  four  hinder  pair,  which  characterizes  X  HemphUiu.  The 
dactyli  of  the  chelipeds  are  of  a  shining,  leucous  tint  when  recent.  SeTcral 
specimens,  from  Santa  Bosa  Island  (W.  G.  W.  Harford);  Monterey  (J. 
G.  Cooper);  and  San  Diego  (Mr.  Henry  Hemphill).  The  carapax  of  the 
largest  specimen  measures  half  an  inch  in  width,  and  0.34  in  length. 

Xanthodes  ?     vovem-dentatus. 

Front  rather  narrow,  prominent  in  centre,  and  produced  forwards;  teeth 
of  antero-lateral  margin,  nine  in  number;  carapace  transverse;  chelipeds 
long,  the  right  considerably  the  larger;  manus  long  and  rather  narrow,  with 
a  slight  double  crest  on  the  superior  margin;  corpus  with  several  blunt 
spines;  posterior  feet  somewhat  compressed,  with  a  few  scattered  hairs  on 
the  margins. 

A  single  male  specimen,  from  San  Diego.    Total  length,  0.94;  breadth,  1.25. 

Acanthus.    Nov.  gen. 

This  genus  is  proposed  for  the  reception  of  a  singular  speciefl  found  at  San 
Diego  by  Mr.  Henry  Hemphill.  Its  characters  are:  front,  two-lobed,  with  a 
deep  central  emargination;  antero-lateral  margin,  front,  and  whole  circum- 
ference of  orbit  surrounded  by  long  spines;  carapax,  narrow;  antero-lateral 
and  postero-lateral  margins  about  equal  in  length;  body,  thick;  abdomen  of 
male,  seven  jointed.  This  genus  appears  to  be  near  Pilumnus,  but  I  can 
detect  no  trace  of  a  praelabial  ridge. 

Acanthus  spino-hirsutus. 

Besides  the  generic  characters  given  above,  this  species  may  be  distin- 
guished by  ten  spines  upon  the  front,  pointing  straight  forward;  a  group  of 
four  on  each  side  the  central  emargination,  and  a  single  spine  close  to  the 
outer  antenna,  the  second  joint  of  which  reaches  nearly  to  its  extremity; 
six  or  seven  spines  on  lower  margin  of  orbit,  and  four  larger  spines  on 
antero-lateral  margin  of  carapax,  besides  those  on  upper  margin  of  orbiU 
Front  portion  of  carapace  and  upper  parts  of  all  the  feet  thickly  covered  with 
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long  stiff  hairs,  mixed,  on  the  chelipeds  only,  with  spines  similar  to  those  of 
the  front  of  carapace.  The  whole  upper  surface  of  the  carapax,  the  meros  of 
the  fifth  pair  of  feet,  and  the  posterior  portion  of  the  sternum  are  covered 
with  a  short  and  thick  pubescence.  Bight  hand  considerably  the  larger; 
fingers  of  both  hands  with  several  large,  blunt  teeth  or  tubercles  on  their 
inner  margin.  The  spines  upon  the  hands  change  gradually  to  tubercles  as 
they  approach  the  fingers. 

Length,  one  inch;  breadth  of  carapace.  1.12. 

Eucratef  Calif onttensii. 

Surface  of  carapace  smooth,  very  slightly  granulate  close  to  margins;  antero- 
lateral margin  three-toothed;  carapace  level  transversely,  but  considerably 
curved  loogitudinally;  abdomen  of  male  five-jointed;  right  hand  considerably 
larger  than  the  left;  hand  broad  and  thin;  laminate  on  superior  margin; 
carpus  with  a  spine  on  the  interior  distal  margin;  four  hinder  pairs  of  legs 
rounded,  tarsi  pointed. 

The  aspect  of  this  species  is  exactly  that  of  Stimpson's  Speocarcinus  Caroli- 
nemis,  as  figured  in  Notes  ou  North  American  Crustacea,  No.  1,  but  the  abdo- 
men is  different. 

Width,  1.06  inch;  length,  0.82  inch. 

The  only  specimen  (dried)  is  from  San  Diego. 

Pseudosquilla  marmorata. 

Carapace  much  narrowed  in  front,  as  in  Squillay  but  the  body  stiff  and  without 
carinas  upon  the  thoracic  or  abdominal  segments,  except  upon  the  two  last. 
Penultimate  segment  with  two  central  spines  flanked  on  each  side  by  two 
lateral  ones;  a  central  carina,  and  five  lateral  ones  on  each  side  of  the  apical 
segment  of  abdomen.  The  central  carina  terminates  in  a  spine,  flanked  just 
beneath  by  the  two  movable  spines,  counting  from  which,  on  each  side  are, 
Ist,  a  small  blunt  spine;  2d,  a  small  acute  spine;  3d,  a  large  acute  spine;  4th, 
a  very  small  acute  one;  and  5th,  a  bluntish  spine  formed  by  the  union  of  the 
two  outermost  carinsB  of  the  last  abdominal  segment;  the  penult  joint  of  the 
caudal  appendages  armed  with  nine  spines,  the  last  as  long  as  the  last  joint 
of  those  appendages;  first  joint  of  caudal  appendages  prolonged  backwards 
into  a  spine  almost  as  long  as  the  remaining  two  joints,  and  armed  on  its 
inner  edge  with  two  strong  spines;  antennary  plate  produced  into  an  acicnlar 
spine,  movable  finger  with  two  spines  only  on  its  interior  edge;  three  movable 
spines  at  proximal  end  of  manus. 

The  whole  of  the  upper  surface  of  this  rare  and  beautiful  crustacean  is 
marbled,  in  its  dry  state,  with  yellowish  brown  spots  on  a  dark  brown  ground, 
while  the  tips  of  the  caudal  appendages  are  a  vivid  red. 

Length,  from  tip  of  rostrum  to  tip  of  movable  spines,  3.80  inches;  of 
carapace  only,  0.82  inch;  width  of  abdomen,  0.63  inch. 

This  single  specimen  in  this  collection  was  found  at  low  tide,  on  sandy  mud 
flats  at  San  Diego. 

This  and  Squilla  Desaussurei,  Stimpson,  are,  so  far  as  I  am  aware,  the  only 
Stomapoda  yet  discovered  on  the  shores  of  California. 

Pace.  Cai..  Acad.  8oi.,  Vol.  VII.— 3. 
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Crangon  nigromcksulata. 

Carapace  with  a  single  spine  on  the  gastric  region  near  the  roBlnun,  and 
a  larger  spine  on  each  hepatic  region.  Saborbital  and  antennal  spines  pres- 
ent. Inner  antennae  abont  equal  in  length  to  movable  scale  of  outer  anten- 
nae, and  the  base  of  outer  antennae  about  half  as  long  as  its  movable  scale; 
Dactylos  of  first  pair  of  feet  transverse,  short;  an  oval  black  spot  on  each 
side  of  the  abdomen  just  anterior  to  the  caudal  processes. 

Three  specimens  from  San  Diego,  dredged  in  six  fathoms  of  water. 

Total  length  of  largest  specimen  from  tip  of  antennal  scale  to  tip  of  tail, 
2^  inches;  of  body  from  tip  of  rostrum,  2.06  inches. 

This  species  can  readily  be  distinguished  from  all  others  by  the  black  spot 
upon  each  side  of  the  tail;  it  appears  to  be  nearly' allied  to  C.  mgrieeutda.— 
Stimpson. 

Crangon  Akukensis. 

Bostrum  very  short  and  pointed;  spines  of  carapace,  as  in  nigromaculata: 
inner  antennae  scarcely  as  long  as  movable  scale  of  outer  antennae;  movable 
finger  of  first  pair  of  legs  rather  long,  oblique;  hands,  carapace,  and  abdo- 
men in  preserved  specimens  (alcoholic),  clothed  wifh  minute  black  spots. 

This  species  may  be  distinguished  from  C.  nigricnuda,  which  it'much  resem- 
bles, by  the  greater  obliquity  of  the  palm  6t  the  hand,  the  different  coloration, 
and  the  smaller  size. 

Length  of  body,  1.45  inches. 

Several  specimens  from  Mutiny  Bay,  Alaska,  presented  by  the  U.  8.  Coast 
Survey. 

Alpkeus  bellimanus. 

At  the  time  of  the  publication  of  Stimpson 's  Crustacea  and  Echinodermata 
of  the  Pacific  Shores,  no  species  of  AIphtBut  had  been  detected  in  California, 
but  recently  two  species  have  been  collected  by  Mr.  Henry  Hemphill,  of 
San  Diego.  The  present  species  may  be  easily  recognized  by  the  beautifal 
coloring  of  its  hands,  which,  in  a  dried  specimen,  are  orange,  with  various 
spots  and  workings  of  black  and  white. 

Movable  finger  of  larger  hand  small,  depressed,  and  closing  in  a  plane 
oblique  to  that  of  the  manus,  which  is  furnished  with  a  spine  on  its  outer 
edge,  and  a  second  beneath,  has  a  toothed  margin  opposed  to  that  of  the 
dactylos,  and  presents  two  longitudinal  grooves  on  its  under  surface,  the  ante- 
rior groove  terminating  in  a  transverse  depression;  in  the  smaller  hand  the  dac- 
tylos is  laminate  and  in  the  same  plane  with  the  hand,  which  has  an  exterior 
spine  like  that  of  larger  hand,  and  another  on  its  inferior  surface.  The  fixed 
finger  of  the  larger  hand  is  longitudinal,  and  has  an  almost  straight  edge; 
the  annulations  of  the  carpus  of  second  pair  are  only  four  in  number;  there 
is  no  tooth  on  the  lower  apex  of  the  third  joint  of  the  third  and  fourth  paiis 
of  legs. 

Two  specimens  from  San  Diego,  found  among  kelp. 

Length  of  larger  specimen,  from  joint  of  rostrum  to  end  of  abdomen,  l.^> 
inches;  length  of  larger  hand,  half  an  inch,  of  smaller,  0.38. 

The  carapace  presents  traces  of  a  similar  coloration  to  that  of  the  hands. 
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Alpheus  eqiUdactyltu, 

A  angle  dried  speoimen,  broken,  from  Monterey,  is  all  that  we  possess  pf 
this  Tery  diatiuot  species.  The  larger  hand  has  a  transverse  snlcns  imme- 
diately posterior  to  the  finger,  and  the  movable  and  fixed  fingers  are  of  equal 
length  and  extended  in  the  same  place  with  the  hand.  The  rostrum  is 
narrow  and  sharp. 

Length,  0.75  inch.  The  fingeiB  of  the  chelae  shut  close  together  when  the 
hand  is  closed. 

Betcois  longidacttflus. 

Form  much  more  compressed  than' in  alpheus  bellimanua ;  hands  similar  in 
form;  long  and  compressed;  the  fixed  finger  half  the  length  of  the  hand,  the 
movable  one  more  than  half  that  length;  the  fingers  when  closed  gape  widely; 
both  are  pointed  at  the  end»  and  the  points  cross  each  other  like  the  mandi- 
bles of  a  Loxia.  At  the  origin  of  the  movable  finger  arc  several  teeth,  opposed 
to  two  large  ones  upon  the  hand  itself,  which  also  bears  a  large  tooth  in  the 
centre  of  the  length  of  the  fixed  finger. 

Color  of  carapace  of  dried  specimen,  gieen,  with  nuances  of  russet  and 
olive.     The  fint^ers  of  the  larger  hand  are  light  red,  the  tips  green. 

Length  of  carapace,  1.12  inch;  of  larger  hand,  0.56  inch;  of  smaller,  0.36  in. 

A  single  specimen  from  San  Diego,  on  a  sandy  mud  flat,  between  tides. 

Hippolyttf  HemphiUii. 

I  give  this  provisional  name  to  a  single  specimen  (dried),  brought  from 
San  Diego  by  Henry  Hemphill.  Several  of  the  feet  are  wanting,  and  the 
specimen  is  distorted  so  as  to  render  a  detailed  description  impossible.  The 
rostrum  is  short  and  has  four  teeth,  besides  the  long  terminal  tooth.  The 
limbs  are  handed  transversely  with  alternate  dark  and  light  tinto. 

Length,  1  inch. 

Hippolyte  lineata. 

Bostrum  less  than  half  the  length  of  the  carapace,  armed  with  seven  teeth 
on  the  upper  side  (including  the  terminal  one),  and  three  on  the  lower;  the 
two  hinder  teeth  only  are  on  the  carapace,  and  are  longer,  but  not  higher  than 
the  others;  outer  maxillipeds  reaching  to  the  tip  of  the  movable  scale  of  outer 
antennse;  hands  of  first  pair  small  and  slender.  The  most  noticeable  charac- 
teristic of  this  species  is  the  presence  of  eight  longitudinal  lines  of  a  tint 
lighter  than  the  ground  color  of  the  body.  Upon  the  carapace  these  eight 
lines  Jbecome  broken  up,  and  mingled  with  other  markings,  producing  a  pattern 
resembling  that  of  watered  silk.  Two  dried  specimens  from  San  Diego, 
collected  between  tides,  and  one  larger  one,  in  alcohol,  presented  by  Henry 
Edwards. 

Length  of  largest  specimen,  from  tip  of  rostrum  to  end  of  abdomen,  2% 
inches.    • 
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Idotata  rectUinea. 

Body,  slender;  not  increaRing  in  width  backwards;  all  the  sfgmentK  of  the 
thorax  equal  in  width,  and  the  abdomen  rectilinear,  nearly  as  wide  as  the 
tliorax;  first  two  segments  of  abdomen,  distinct;  total  length  of  abdomen 
about  equal  to  that  of  last  three  thoracic  segments;  posterior  extremity 
obtusely  pointed.  Thoracic  segments  equal  in  length.  Outer  antennae, 
long;  the  peduncle  equal  in  length  to  the  three  first  segments  of  body; 
flagellnm  broken  in  both  specimens.  Color,  various;  one  dried  specimen 
almost  entirely  black,  the  other  with  a  black  line  down  centre  of  body,  the 
rest  of  wbioh  is  yellowish. 

Length,  0.80  inch.     Width,  0.17  inch.     San  Diego. 

Serolis  carinatus. 

Thorax  and  abdomen  conspicuously  keeled  upon  the  centre  of  every  seg- 
ment; the  first  segment  slightly  waved  on  its  posterior  margin,  the  curve  of 
the  segments  increasing  rapidly,  in  such  a  manner  that  the  last  entirely  en- 
closes the  free  abdominal  segments  on  their  sidea.  Caudal  segment  rounded 
at  the  extremity,  with  two  marginal  teeth  on  each  side,  at  a  considerable  dis- 
tance from  the  extremity,  the  central  carina  running  the  entire  length  of  the 
segment;  last  basal  joint  of  inner  antennae  longer  than  'the  llagellum;  fiagel- 
lum  of  outer  antennae  much  shorter  than  either  of  the  two  of  the  preceding 
basal  joints,  and  last  basal  joint  about  equal  in  length  to  the  penultimate. 
Eyes  large,  reniform,  conspicuous.  The  texture  of  the  upper  surface  of  a 
dried  specimen,  under  a  two-thirds  power,  has  a  somewhat  sqnamate  appear- 
ance. Color,  a  grayish  brown,  diversified  with  dots  and  irregular  markings 
of  black;  hands  long  and  slender;  dactylos  equal  in  length  to  the  manus. 

Two  specimens  from  San  Diego.    Length,  0.21  inches;  width,  0.16  inches 

T.  A.  Blake  read  portions  of  a  petition  to  Congress,  from  the 
Boston  Society  of  Civil  Engineers,  relating  to  the  adoption  of 
the  Metric  system  of  weights  and  measures. 

On  motion,  the  Chair  was  requested  to  appoint  a  committee  in 
regard  to  the  memorial. 

The  Vice-President  informed  the  Academy  that  Dr.  Gerhard 
Kohlfs  had  kindly  consented  to  lecture  before  the  Academy 
upon  his  travels  in  Africa  during  the  years  1860  and  1867;  the 
lecture  to  be  delivered  the  Monday  following  this  announcement. 

On  motion  of  Dr.  Stout,  Dr.  Rohlfs  was  invited  to  become 
the  guest  of  the  Academy  during  his  stay  in  San  Francisco. 

The  judges  of  election  reported  having  duly  filed  the  certifi- 
cate of  election  with  the  County  Clerk. 
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Regular  Meeting,  February  21,  1876. 

In  the  absence  of  the  President  and  Vice-Presidents,  Dr. 
Henry  Gibbons  was  called  to  the  Chair. 

Nineteen  members  present. 

Ghas.  F.  Dio  Hastings  was  proposed  as  a  life  member. 

Donations  to  Museum:  J.  G.  Lemmon  of  Sierra  Valley  pre- 
sented twenty-fiive  specimens  of  plants.  T.  J.  Butler,  of  Arizona, 
presented  a  number  of  minerals.  From  Henry  Edwards  specimen 
of  Ckiropsis  nebulosvLs,  From  Mr.  Harford,  Clypidella  CcUloniar' 
ginala  and  parasite  worm  on  Glyphis  aspera.  Ascidian  from  Santa 
Rosa  Island^  Vermes  from  Santa  Rosa  Island,  common  under 
stones.  From  Mr.  Baldwin,  Lysiosquilla,  From  Gen.  Cobb, 
Peiecanus  eryihrorhynchuH,  ' 

On  the  first  of  March,  1875,  at  the  regular  meeting  of  the 
Academy,  a  box  of  minerals  from  Australia  was  presented  by 
Mr.  E.  O.  McDevitt,  through  Gen.  John  Hewston,  Jr.  Having  no 
place  to  put  th'em,  the  box  was  not  opened  until  recently,  and 
was  found  to  contain  forty<eight  specimens  of  minerals,  seven 
teen  fossils,  six  photographs,  and  a  map  of  the  tin  fields 
of  Queensland — all  of  which  were  exhibited.  Eleven  of  these 
specimens  are  gold-bearing,  three  of  lead  ores,  eight  of  cop- 
per ores,  two  of  cinnabar  in  quartz  associated  with  blue  and 
green  carbonates  of  copper  disseminated  through  the  quartz — 
these  two  are  handsome  specimens;  there  are  none  like  them  in 
the  museum;  two  of  antimony  ores,  specimens  of  Herschelite 
(a  variety  of  Gmelinite),  bismutite  (a  carbonate  of  bismuth), 
drift  in  which  diamonds  are  found;  a  very  interesting  series  of 
specimens  from  the  tin  fields,  comprising  tin  crystals  in  quartz, 
wash  dirt  in  which  tin  is  found,  stream  tin,  pebbles  from  tin 
washings,  a  smoky  quartz  crystal  from  the  tin  washings 
tourmaline  (or  schoolsand,  being  worn  grains  called  by 
the  miners  sham  tin),  titaniferous  iron  sand  (also  called 
sham  tin),  bed  rock  of  lode  tia  with  tin  crystals,  and  metallic 
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tin  from   the    Queensland  Tin    Smelting  works.       There    are 
also  coal,  chromic  iron,  granite,  marble  and  other  specimens. 
There  are  seventeen  fossils,  nine  of  which  are  fossil  shells,  two 
of  fossil  wood,  one  of  the  teredo  in  fossil  wood,  and  shales  from 
the  coal  mines  containing  impressions  of  leaves  and  ferns.     Two 
photographs  are  of  mummies,  and  four  of  birds,  with  their  nests. 
From  J.  G.  Lemmon,  Botrychium  temaium^  Marselia  vesHla^ 
Ghssopetalon  Nevadenms,  Darlingtonia  Califitmica,  Ivesia  Picker- 
ingii,    Ivesia   Oordoni,  Ivetna  unguiculata,  Cyclademia   humilus 
Ranunculus  Lemmoni^  Astragalus  Lemmoni,  A.  pulsi/era,  Webben^ 
Polemonium  humile  (var.),  Eriogonum  ursinum,  Astragalus  Casei 
(new  species),  Eriogonum,  BlUum  carinatum,  Oentiana  Neujberyi, 
Borkelia  {sp.),  Ivesia  Webberi,  Ranunculus  oxynotus,   Viola  Lem 
moni,    Corydalis    Gaseana,    Draba  aurea,  Sanicula    Nevadensis^ 
Antennaria    microcephalum,    Hulsea    cecaule,    Scutellaria    nana 
Emmenanthus  pusiUus,  Phoradendron  librocedri,  Glyptopleura  mar- 
ginata,  Leucothoe  Davisce,  Phacelia  procera,  Pamassia  parviflora, 
Aceraies  atropurpurea,  Gynoglossum  occidentals,  Cuphosbia  (new 
species),  Platyspermum  scapigernum,  PotentiUa  Patlensts, 

Dr.  Kellogg  made  some  remarks  on  a  plant  presented. 

Mr.  Scupham  asked  for  information  on  a  plant  which  had  the 
property  of  coagulating  milk,  like  rennet. 

Dr.  Behr  stated  that  the  plant  from  which  quassia  comes  has 
this  property. 

Dr.  Gibbons  said  that  Gratiola  Virginica  also  had  the  property. 
Medical  writers  state  that  quassia  is  one  of  the  best  bitteis 
known.  He  also  spoke  of  the  peculiarities  of  certain  plants 
which  were  harmless  to  man  and  injurious  to  animals,  and  vice 
versa.  He  spoke  of  plants  injurious  to  fleas,  stating  that  the 
impression  that  the  Yerba  Buena  leaves  would  drive  away  fleas 
was  incorrect.     The  powder  of  Artemesia  fllifolia  is  fatal  to  fleas. 

A  discussion  ensued  concerning  the  poison  oak,  and  the 
liability  of  some  persons  being  poisoned  while  others  escaped  its 
evil  effects. 


Digitized  by  VjOOQ IC 


ACADEMY   OF    SCIENCES.  39 


Begiilab  Meeting,  March  6th,  1876. 
President  in  the  Chair. 
Thirtj-eighfc  members  present. 

The  followiDg  new  members  were  elected: 

Louis  Janiu,  James  D.  Hague,  H.  S.  Craven,  C.  A.  Stetefeldt, 
C.  W.  Lightner,  E.  B.  Dorsej,  W.  A.  Skidmore,  Howard 
Schuyler,  Hamilton  Smith,  Jr.,  Alfred  Poett,  W.  H.  Hall,  J.  S. 
Curtis,  Chas.  Barton  Hill 

Dr.  Stout,  Curator  of  Ethnology,  called  the  attention  of  the 
Academy  to  the  peculiar  sarcophagus  in  which  the  remains  of 
the  late  Benjamin  P.  Avery  had  been  brought  from  China.  As 
there  was  a  likelihood  that  this  sarcophagus  might  come  into  the 
possession  of  the  Academy,  Dr.  Stout  wished  a  resolution  passed 
authorizing  the  Curator  of  Ethnology  to  receive  it. 

On  motion.  Dr.  Stout  was  appointed  a  Committee  of  one  to 
receive  the  sarcophagus  for  the  collection. 

The  President  exhibited  specimens  of  boomerangs,  such  as 
were  used  by  the  California  Indians.  They  were  in  general 
similar  to  those  used  in  Australia,  though  some  minor  points  of 
difference  are  noticeable. 

The  President  stated  that  he  proposed  to  present  verbally  to 
the  Academy  some  of  the  results  of  the  experience  gained  during 
his  recent  trip  of  eighteen  months  duration.  His  travels  had 
extended  to  Japan,  India,  Egypt,  and  parts  of  Europe,  the 
principal  object  being  the  gathering  of  information  with  regard 
to  the  different  late  improvements  in  civil  engineering  in  general, 
but  more  especially  in  the  departments  of  River  and  Harbor 
improvements,  and  irrigation.  He  then  made  a  short  general 
statement  regarding  his  trip. 

A  letter  was  read  from  Sir  Edward  Thornton  with  reference 
to  the  Albert  Medal  which  is  awarded  annually  by  the  society 
for  the  encouragement  of  arts,  for  distinguished  merit  in  pro- 
moting arts,  sciences  and  manufactures.  Suggestions  are  invited 
^rom  the  Academy. 
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The  resignation  of  W.  J.  Fisher  as  Librarian  was  tendered 
and  referred  to  the  Council. 

On  motion  of  Dr.  Stout,  a  vote  of  welconae  was  passed '*v 
our  returned  President." 

Oeneral'Colton,  of  the  Board  of  Trustees,  stated  that  a  letto 
had  been  received  by  the  Board  from  the  Central  Pacific  Railroad 
Company  asking  the  use  of  certain  ethnological  specimens  fot 
exhibition  with  their  collection  at  the  Centennial.  Mr.  ScDpham. 
a  member  of  the  Academy,  would  have  personal  charge  of  tk 
Railroad  Company's  collection,  and  would  take  equal  care  oi  tb« 
objects  loaned  by  the  Society.  He  moved  that  the  articles  bt 
loaned  for  the  purpose  specified. 

Mr.  Scupham  explained  that  it  was  intended  to  make  as  foil  i 
display  as  possible  of  Pacific  Coast  material,  and  the  co-openiit« 
of  the  Academy  would  be  of  assistance — the  Company's  coUectioi 
of  ethnological  specimens  being  meagre.  ' 

The  motion  to  lend  the  articles  asked  for  was  then  put  aafi   i 
passed. 


Regular  Meetino,  March  20th,  1876. 

The  President  and   Vice-Presidents  being  absent.  Dr.  Hart- 
ness  was  called  to  the  Chair. 

Forty  members  present. 

Chas.  F.  Dio  Hastings  was  elected  a  member. 

J.  K.  Nelson  was  proposed  as  a  candidate. 

Donations  to  the  Museum:  From  F.  A.  Walley,  chloritic  slate 
Sonoma  Co.  From  Governor  Purdy,  silver  ore  from  Ve  Leo° 
mine,  Sonora,  Mexico,  and  gold  quartz  from  Calaveras  County. 
From  Dr.  J.  M.  Hill,  quartz  from  Calaveras  County,  CaJ.  From 
Geo.  H.  Saunders,  specimens  of  mineral  resin,  hematite  (rw 
ochre),  larva  and  petrified  wood.  C.  C.  Bean  presented  st/r«f 
ore  from  Peek  Mine,  Aiizona.  T.  J.  Bntler  donated  specifliens 
of  calcareous  tufa,  argentiferous  galena  from  Arizona. 
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:  The  Secretary  read  a  communication  from  the  President,  giving 

data  concerning  the  solar  eclipse  of  March  25th,  1876. 

"W.  N.  Lockington  presented  a  second  paper  "On  the  Crus- 
'bacea  of  California,"  containing  a  description  of  seventeen  new 
species. 


Description  of  Seventeen  New  Species  of  Crustacea. 


BT   W.  N.    LOCKINGTON. 

Platypes,    no  v.  gen. 

Bostnim  simple,  post  and  pre-orbital  spines  wanting,  hinder  feet  laminate. 

Platypes  edeniata.     nov.  sp. 

Bostrum  laminate,  triangular,  simple;  carapace  tubercalate,  the  tubercles 
not  prominent,  and  each  covered  with  smaller  tubercles. 

Form  of  carapace  broad,  pyriform;  antero-lateral  margin  not  well  defined, 
indistinctly  lobed;  postero-lateral  and  posterior  margins  forming  a  continuous 
curve,  without  spines  or  projections.  Eyes  not  projecting,  rostrum  and  an- 
tero-lateral margin  forming  a  continuous  line. 

Propodus  of  first  pair  smooth,  oblong;  fixed  finger  and  dactylos  closing  only 
at  the  tips,  which  are  somewhat  spoon-shaped,  manus  with  an  alveolate  up- 
per edge.    Hinder  four  pairs  broadly  laminate. 

Length  of  largest  specimen,  a  female,  0.44,  greatest  width,  0.38. 
Three  specimens  of  this  small  and  curious  species  from  Mazatlan,  presented 
by  Hy.  Edwards.    Not  having  seen  anything  simil^,  or  met  with  any  generic 
description  whi':^h  seems  to  apply  in  every  respect,  1  propose  to  make  it  the 
type  of  a  new  genus. 

Aiergatis  criatatisstmo. 

Carapace  tninsverse,  elliptic,  the  front  and  antero-lateral  border  forming 
the  greater  portion  of  an  ellipse,  the  front  not  projecting  beyond  the  line  of 
the  ellipse.  Antero-lateral  margin  cristate,  the  crest  divided  by  short  sulci 
into  four  lobes,  of  which  the  2d  is  short,  the  1st  and  3d  long,  and  the  4th 
turns  somewhat  abruptly  inwards,  the  crest  ending  half  way  along  the  postero- 
lateral border,  which  is  short  and  only  slightly  concave.  Front  slightly 
waved.  Areolation  distinct  upon  the  central  and  antero-lateral  regions,  but 
becoming  obsolete  posteriorly. 

Ghelipeds  about  equal  in  size,  manus  with  three  distinct  low  beaded  ridges 
on  the  outer  side,  and  a  sharp  crista  above,  the  latter  continued  along  the 
carpus.  Fixed  finger  short,  with  a  long  sharp  tooth  on  its  inner  face.  Dac- 
tyloB  cristate  above,  inserted  some  distance  below  the  upper  margin  of  the 
manus.  The  fingers  are  pointed  at  the  ends,  and  knife-like  on  their  inner 
edges.      Hinder  limbs  cristate,  compressed,  claws  long  and  sharp.      Color 
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(dried  specimens)  a  bright  vermillion  red  thronghoat,  except  the  fingen, 
uhich  are  brown. 

Length.  0.50;  width,  0.70. 

The  specimens  are  from  La  Paz,  Lower  California,  and  were  coUectfd  and 
presented  by  Dr.  D.  E.  Hangerford. 

Xantko  muUidenlatus, 

Areolets  of  anterior  part  of  carapax  distinct.  1  M  eonflnent  with  2  M,  whieh 
is  partially  cleft  by  a  farrow;  all  the  antero- lateral  areolets  (1,  2,  3,  4,  5,  6  L) 
distinct;  also,  the  postero-lateral  (1,  2  and  3  R)  and  posterior  (1,  2  P)  suf- 
ficiently distinct  to  be  made  ont. 

The  projecting  lateral  teeth  are  the  normal  ones,  D  being  simple,  £  and! 
double,  N  and  S  triple.  The  upper  margin  of  the  eye  is  enclosed  in  a  semi- 
circle of  teeth,  the  outer  of  which  is  the  first  of  the  antero-lateral  series.  Two 
teeth  intervene  between  the  outer  tooth  and  the  front,  which  is  four-toothed, 
and  deeply  emarginate  in  the  centre. 

Upper  parts  of  hand  and  carpus  covered  with  sub-seriate  tnberculations. 
Posterior  feet  short,  compressed,  cristate. 

The  single  dried  specimen,  a  male,  shows  traces  of  a  dark  purple  tint  on 
the  carapax  and  anterior  feet. 

It  was  ooUected  at  Mazatlan,  by  Mr.  Hy.  Edwards. 

Acteodea  Mexioanus. 

Carapax  smooth,  unarmed,  transverse,  wide,  antero-lateral  border  forming, 
with  the  front,  the  greater  part  of  an  ellipse.  Teeth  of  antero-lateral  border 
reduced  to  slight  curves.  Front  somewhat  waved,  and  slightly  projecting  be- 
yond the  general  curve  of  the  ellipse. 

Areolets  indistinct  throughout,  yet  the  median  can  be  distinguished  from 
the  antero-lateral.  The  smlcus  between  the  gastric  and  cardiac  is  well-defined, 
and  most  of  the  sub-regions  can  be  made  out.  Postero-lateral  border  only 
slightly  concave,  forming  a  very  obtuse  angle  with  the  posterior  border. 

Eight  cheliped  the  larger,  entirely  unarmed,  smooth;  fixed  finger  with  two 
large  tubercles  on  the  inner  face,  dactylos  with  two  large  and  two  small  tube^ 
cles;  the  fingers  not  spoon-shaped,  gaping,  and  touching  at  the  points  only. 
Left  cheliped  smaUer,  and  difl:ering  from  the  right  in  the  fingers,  which  fit 
pretty  closely  throughout  their  length,  tips  spoon-shaped. 

Hinder  limbs  smooth,  W'  ak,  slightly  heavy  in  the  last  two  joints. 

A  single  male  specimen  from  Mazatlan,  collected  and  presented  by  Mr.  Hy. 
Edwards. 

Length,  0.56.    Width,  0.80. 

The  general  color  of  the  dried  specimen  is  a  dull  reddish  brown,  inclining 
to  red  on  the  under  side  of  the  chelipeds.    Fingers  dark  brown. 

As  the  fingers  of  the  smaller  hand  are  distinctly  spoon-shaped,  I  have  called 
this  an  Acteodes,  but  it  is  evidently  a  connecting  link  between  that  genus  and 
Actaa. 
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Amphitriie  EdwardsH. 

Inter-antennal  front  four-toothed,  the  teeth  roonded,  and  the  central  emar* 
gination  by  far  the  deepest.  A  deep  sinus  between  the  front  and  the  pre-or- 
bital  tooth,  which  is  two-lobed;  thns  there  are  altogether  eight  teeth  between 
the  eyes.  Antero-lateral  margin  nine-toothed,  the  teeth  alternately  large  and 
Fmall,  commencing  with  a  post-orbital.  Meros  of  left  cheliped  (the  right  is 
wanting  in  our  specimen)  with  four  teeth  on  the  inner  margin,  the  tooth  next 
carpus  much  smaller  than  the  others.  Carpns  with  a  long  spine  on  .the 
inside,  and  foar  spines  on  the  outside.  Manus  with  three  spines  above, 
and  three  rows  of  small  tubercles  on  the  outside.  Fingers  sulcate,  tuberca- 
late  on  inner  border.  Two  transverse  ridges  across  the  carapax,  one  in  the 
center  of  the  length,  divided  into  three  portions  by  the  sulci  separating  the 
central  region  from  the  antero-lateral  ones;  the  other  shorter,  crossing  the 
central  region  in  its  widest  portion.    These  ridges  are  beaded. 

Length,  0.87.    Width.  1.25. 

The  specimen  is  a  male,  and  was  brought  from  Mazatlan  by  Mr.  Hy.  Ed- 
wards. This,  and  Lupa  belliooaa  Sloat,  are  the  only  Portunides  yet  known  on 
the  Pacific  Coat>t  north  of  Central  America. 

BetcBus  equimanus.    n.  s. 

Base  of  inner  antennie  three-fourths  the  length  of  base  of  outer  antennse, 
flagellti  about  half  as  long  as  those  of  the  external  antennae.  Outer  append- 
age of  inner  antennse  about  two- thirds  as  long  as  the  inner.  External  antenna 
considerably  more  than  half  as  long  as  in  the  body.  Outer  maxillipeds  as 
long  as  base  of  inner  antennae.  Hands  of  first  pair  of  legs  about  equal  in 
size,  oblong  ovate;  dactylos  with  a  sharp  recurved  point,  and  a  straight  cut- 
ting edge  margined  with  setee;  the  cutting  edge  is  opposed  to  a  similar  straight 
cutting  edge,  also  margined  with  setae,  on  the  palmar  surface,  which  also  ends 
in  a  sharp  incurved  point.  The  fingers  gape  somewhat  at  the  proximal  end, 
where  they  are  tuberculate.  Second  pair  of  feet  slenderer  than  the  third  and 
fourth;  but  not  much  longer. 

Front  curvately  emarginate  between  the  eyes,  which  are  clearly  visible 
through  the  projecting  part  of  the  carapace.  Carapace  recurved.  Body  con- 
siderably depressed.  Epimera  (Coxro)  of  second  abdominal  segment  large, 
overlapping  those  of  the  adjoining  segments. 

Length  of  larger  specimen,  1.05. 

Two  specimens,  both  females  with  ova,  which  in  one  case  are  large  and 
evidently  mature. 

This  species  lives  under  the  mantle  of  ffaliofia  rufescens,  and  the  specimens 
were  procured  at  Catalina  Island  by  S  A.  L.  Brannan.  Color  in  alcohol,  a 
light  flesh  color,  the  liquor  itself  taking  the  same  tint;  when  fresh,  a  dark 
purp'e. 

Alpheus  clamcUor. 

Front  tri-spinose,  the  largest  point  forming  the  rostrum,  and  slenderer 
than  the  others,  from  which  it  is  separated  by  a  deep  sulcus;  the  lateral  spines 
quickly  widening  out  into  a  shield  curved  closely  over  the  eye.    Carapace 
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smooth,  body  not  greatly  fompressed.  Epimera  of  second  segment  overlap- 
ping those  of  preceding  and  succeeding  segments. 

Flagella  of  inner  antennaB  about  half  as  long  as  body,  thoae  of  oater  antenne 
more  than  three-quarters  as  long  as  body. 

Hands  of  first  pair  of  legs  dissimilar  both  in  size  and  form.  Fingers  of 
smaller  pair  straight,  parallel  and  slender,  closely  fitting;  the  manns  with  a 
spine  above,  and  a  constriction  posterior  to  the  insertion  of  the  dactylos. 
Manns  of  larger  or  right  hand  large,  with  a  large  spine  on  the  onter  side, 
continued  as  a  carina  for  a  considerable  distance  backwards,  and  with  a  deep 
sulcus  above  the  carina.  Dactylos  short,  curved  obliquely  downwards,  thick 
and  swollen  at  the  extremity.  A  deep  tnmsverse  sulcus  between  the  dactylos 
and  manus,  ending  in  an  oblique  longitudinal  sulcus  having  its  origin  on  the 
upper  edge  of  the  mauus;  from  the  latter  sulcus  a  second  transverse  oue  is 
continued  down  the  inner  side  of  the  manus. 

Both  hands  setose,  the  hairs  long  and  numerous. 

Carpus  of  second  pair  five-jointed.  -  third  and  fourth  joints  shortest,  the 
mauus  and  dactylos  slender. 

Length,  1.05. 

Color,  in  alcohol,  a  light  flesh  tint,  much  deeper  on  the  large  hand.  A 
darker  spot  on  the  upper  surface  of  the  carapax,  also  on  the  anterior  edge  of 
the  two  first  abdominal  segments. 

This  species  lives  in  pools  on  rocky  reefs  at  low-tide  level,  and  is  capable 
of  producing,  by  clapping  together  the  fingers  of  ihe  larger  hand,  a  snapping 
noise  like  that  which  can  be  made  witu  the  finger-nail. 

Collected  at  Sauta  Barbara  Island  by  S.  A.  L.  Brannan. 

Idotcea  pulchra. 

Body  stiffly  articulated.  Cephalic  shield  emarginate  in  centre  of  front  form- 
ing two  lobes. 

First  thoracic  segment  concave  in  front,  advancing  around  the  head;  first 
four  thoracic  segments  sub-equal  in  length;  3d  and  4th  about  equal  in  width; 
three  hinder  thoracic  segments  much  shorter.  Abdomen  one-jointed,  one 
short  partial  suture  on  each  margin  near  thorax,  tapering  to  posterior  ex- 
tremity, which  is  narrow,  but  concave.  Margins  of  all  the  thoracic  segments 
deflected  outwards  horizontally. 

Flagellum  of  outer  antennae  not  quite  as  long  as  base,  16- jointed,  bjise  some- 
what setose.     Inner  autennoB  very  short. 

Length  1.15  in  ,  breadth  0.52  in. 

When  recent,  the  coloration  of  this  species  is  very  beautiful,  oonsisting  of 
red  cloudings  on  a  lighter  ground. 

The  two  specimens,  mals  and  female,  in  this  collection  were  brought  from 
the  W.  coast  of  Alaska,  N  of  Bheriug's  Strait,  by  W.  J.  Fisher,  Naturalist 
of  the  V.  S.  S.  Tascarora,  Deep-Sea  Sounding  Expedition. 

Idoioega.     nov.  gen. 

Last  pair  of  abdominal  appendages  operculiform,  and  concealing  all  the 
preceding  pairs,  as  in   Idotcea,  but  with  four  posterior  pairs  of  legs,  with 
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small  claws,  and  the  three  anterior  pairs  snb-dactyle,  as  in  Pterelaa  in  the  fam- 
ily jEgidcR. 

Idatcega  longicauda. 

Thorax  increasing  in  width  to  the  central  segment,  length  of  segments 
nearly  eqnal,  the  posterior  slightly  shorter.  Cephalic  shield  deeply  emargin- 
ated  at  sides,  each  border  forming  two  blunt  teeth.  Epimera  large,  pointed, 
extending  behind  their  respective  segments,  the  backward  cnrTatnre  increas- 
ing with  each  snccessive  segment.  Abdomen  at  origin  as  wide  as  thorax,  first 
three  segments  pointed  on  each  side,  the  point  directed  backwards;  fourth 
segment  narrower  and  shorter  than  the  others,  and  enclosed  laterally  by  the 
third;  terminal  segment  very  long,  more  than  one- third  the  total  length  of 
animal,  and  gradually  dimiaishing  to  a  truncate  point. 

Eyes  remote,  inconspicuous.  Flagellum  of  external  antennse  nine-jointed. 
First  joint  very  long,  flagellum  about  equal  in  length  to  base,  which  is  hirsute 
on  interior  margin.  Internal  antennaB  reachiug  to  near  middle  of  ultimate 
basal  joint  of  outer  antennao.  Fiist  three  pairs  of  legs  sub-didactyle,  with  a 
short  hatchet-shaped  process  on  the  joint  preceding  the  manus,  which  is 
broad  and  margiued  with  short  hairs  on  palmar  border.  Four  posterior  pairs 
of  legs  with  short  stiff  hairs  on  the  upper  margin  of  3d,  4th,  and  5th  joints. 

Two  specimens  showing  a  slight  difference  in  the  form  of  the  caudal  seg- 
ment, which  in  the  smaller  specimen  has  an  obtuse  angle  on  each  lateral 
margin,  at  about  one-third  of  its  length  from  the  extremity. 

Length  of  large  specimen,  2.80  in.;  greatest  breadth  across  epimera,  1.00  in. 

Length  of  smaller  specimen,  1.80  in  ;  greatest  breadth,  0.66. 

The  larger  one  was  found  by  Capt.  T.  W.  Williams,  in  lat.  67.30  N.,  long. 
163.02  W.,  near  tbe  coast  of  Alaska.  The  smaller  specimen  was  found  by 
J.  W.  Fisher. 

The  larger  is  a  skeleton  only,  the  smaller,  a  male,  in  alcohol. 

This  species  is  totally  distinct  from  any  yet  found  on  the  Pacific  Coast,  but, 
since  it  occurs  so  far  to  the  north,  it  is  possible  that  it  may  be  identical  with 
some  previously  described  species  from  the  Arctic  waters  of  the  northeast  of 
America. 

Spharoma  oiivacea. 

Cephalic  shield  curved  anteriorly,  distinct  from  the  first  thoracic  segment, 
which  is  but  slightly  longer  than  either  of  the  succeeding  four  segments;  last 
two  thoracic  segments  very  short.  Abdomen  with  two  distinct  joints,  the 
first  marked  with  two  partial  sutures;  the  hinder  segment  curved  posteriorly; 
caudal  process  not  reaching  beyond  the  caudal  segment. 

Length,  %  of  an  inch. 

This  species  is  exceedingly  common  in  the  lagoons  of  the  salt-marshes  at 
Fort  Point,  San  Francisco,  where  it  resides  among  weeds,  or  adhering  to  the 
underside  of  sticks,  etc. 

The  chief  distinctions  between  this  species  and  S*.  Oregonensis  as  figured  by 
Dana,  are  the  more  projecting  cephalic  segment,  and  the  small  size  of  the 
two  hinder  thoracic  segments. 
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^ga  Harfordii. 

Sides  of  thorax  almont  straight,  segments  sub-equal.  Cephalic  shield 
rounded  in  front,  eyes  conspicnous,  situated  at  the  postero-lateral  angle  of 
shield .  Abdominal  segments  five  or  four,  last  segment  pointed.  Elzteiior 
antennae  more  than  half  the  length  of  body,  flagellum  more  than  twice  the 
length  of  base,  many-jointed. 

Epimera  of  all  the  thoracic  segments  except  the  three  first,  pointed  be- 
hind, and  extending  further  back  than  the  segment  to  which  they  are  at- 
tached.    Claws  of  first  three  pairs  of  legs  comparatively  feeble. 

Length,  0.63  in. 

Collected  at  Santa  Rosa  Island  by  W.  G.  W.  Harford,  under  stones  at  mid- 
tide  in  muddy  places.     Numerous. 

^ga  cUaskensis. 

Body  broadest  at  5th  thoracic  segmeut,  sides  regularly  curved,  5th  and  6tfa 
thoracic  segments  greatly  larger  than  first  four  thoracic  segments,  Tth'segment 
longer  than  4th. 

Head  pointed  in  fronted,  the  sides  continuing  the  curve  of  the  thoracic  s^- 
ments.  Epimera  of  4th  segment  pointed  posteriorly,  as  are  also  those  of  5th, 
6th  and  7th  thoracic  segments. 

First  four  segments  of  abdomen  concave  posteriorly,  and  ending  laterally  in 
a  point  directed  backwards;  olh  segment  with  a  straight  posterior  maigio, 
pointed  at  sides;  terminal  segment  a  half  oval. 

Eyes  large,  conspicuous,  not  projecting.  Antennae  short,  the  outer  reach- 
ing to  the  suture  between  1st  and  2d  thoracic  segments;  flagellum  about  equa' 
in  length  to  base.    Last  four  pairs  of  legs  somewhat  spinose. 

Color  (in  alcohol)  4th,  5th,  6th  and  7th  thoracic  segments  dark ^ brown,  a 
little  dark  brown  on  posterior  part  of  4th  and  5th  abdominal  segments,  rest 
of  body  yellowish ;  egg-case  dark  brown. 

Three  specimens,  all  females,  taken  from  codfish  caught  in  Ounimak  Pass, 
Alaska,  lat.  54^  40',  long.  165*',  by  Capt.  T.  W.  Williams. 

Length  of  largest  specimen,  1.80  inch;  greatest  breadth,  0.48  inch. 

I^qia  septentrionalis. 

Two  posterior  thoracic  segments  much  shorter  than  the  anterior  ones,  and 
greatly  curved.    Caudal  stylets  short,  about  half  as  long  as  abdomen. 

Outer  antennte  about  half  as  long  as  body,  flagellum  with  twelve  somewhat 
oblong  joints,  somewhat  shorter  than  base.  Cephalic  shield  with  a  waved, 
somewhat  two-lobed  posterior  margin. 

Length,  without  caudal  stylets,  0.80  in.     Width,  0.45. 

The  sides,  from  the  second  to  the  sixth  thoracic  segment,  are  almost  paral- 
lel. Two  specimens  from  Tanaga,  one  of  the  Aleutian  Islands,  presented  by 
Mr.  W.  J.  Fisher,  naturalist  of  the  U.  S.  Exploring  Ship  Tusoarora. 

The  general  facies  of  this  species  is  very  like  L.  occtdtnialu,  but  it  is  easily 
distinguished  by  its  short  posterior  stylets. 
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Capr^la  tuberculcUa, 

Inner  antennae  long  with  a  fringe  of  long  setsB  on  their  underside;  second, 
third  and  fourth  joints  about  equal  in  length.  Outer  antennae  without  sets, 
almost  as  loug  again  as  inner  ones :  flagellum  somewhat  larger  than  the  two 
last  basal  joints;  second  basal  joint  larger  than  the  preceding  or  succeeding 
ones;  the  entire  base  not  quite  as  long  as  inner  antennae. 

Propodus  of  1st  and  2d  pairs  oblong  ovate,  without  teeth  or  spines,  dactylos 
long  and  slender,  fitting  close  to  palmar  surface.  Manus  of  second  pair  spin- 
ose  at  extremity.    Branchiae  short  and  thick. 

2d,  3d,  4th  and  5th  segments  long,  sub-equal,  the  1st  segment  somewhat 
shorter,  the  6th  and  7th  very  short.  The  whole  of  the  dorsal  surface  sparsely 
coTered  with  small  sub-spinose  tubercles. 

Length  of  a  large  female,  0.90;  ditto,  from  extremity  of  larger  antennae  to 
top  of  posterior  dactyli,  1.75;  of  outer  antennae,  0.56;  of  inner,  0.30  in. 

Several  specimens,  chiefly  females,  were  brought  from  Icy  Cape  by  Mr.  W. 
J.  Fisher,  who  procured  them  by  dredging,  at  a  depth  of  from  seven  to  fifteen 
fathoms. 

Meffolorchestia  francUoana. 

Body  smooth;  superior  antennae  one-third  longer  than  the  body,  the  flagel- 
lum  long^r  than  the  base,  with  about  thirty-five  oblong  joints.  Superior  an- 
tennae reaching  to  middle  of  2d  joint  of  inferior.  Second  epimerals  longer 
than  deep,  fifth  short,  bi-lobed.  Anterior  feet  unguicnlate,  joints  scabrous. 
Hand  of  second  pair  very  large,  oblong  ovate,  with  an  almost  transverse 
palm,  having  a  low  oblong  tooth  near  centre  of  palm..  Dactylus  much  curved, 
touching  palm  at  point  only  when  closed. 

Length  of  body,  0.87;  of  inferior  antennae,  1.15  inch. 

A  single  specimen  of  this  species  was  found  by  myself  among  the  debris  at 
high -tide  level,  Alameda  Co.,  Cal. 

The  antennae  in  the  recent  specimen  were  red. 

This  amphipod  resembles  0.  scabripes,  Dana,  but  differs  from  the  figure  of 
that  species  in  Dana's  work  in  the  greater  number  of  joints  of  the  inferior  an- 
tennae, the  shape  of  the  tooth  of  the  hand,  and  the  proportion  of  the  second 
epimerals.  From  M,  Ccdifomiana,  Brandt,  it  differs  in  the  short  fifth  epim- 
eral,  and  the  scabrosity  of  the  feet. 

(Edicenu  Behringiensis. 

Cephalic  shield  rostrate,  the  rostrum  about  one-third  the  length  of  superior 
antennae,  curved  downward,  pointed.  Eyes  moderately  large,  contiguous. 
First  six  thoracic  segments  much  shorter,  with  a  slightly  raised  keel  in  the 
centre  of  each.  Seventh  and  abdominal  segments  long,  the  seventh  thoracic 
and  two  first  abdominal  with  the  carina  divided  into  two  sub-equal  teeth,  the 
third  abdominal  with  a  long  low  carina  ending  in  a  spine  posteriorly. 

Fourth  epimeral  much  longer  than  the  fifth.  Superior  antennae  about 
three-fourths  the  length  of  the  inferior;  fiagellum  twice  the  length  of  lant  basal 
joint.  Inferior  antennae  about  one-third  as  long  as  the  body,  proportioiis  like 
those  of  superior.    Hands  of  first  two  pairs  of  feet  oblong  ovate,  palms  nearly 
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straight,  dactyli  long,  fitting  close.  Seyenth  pair  of  feet  lazger  ftic  :^\ 
others,  bat  not  extending  mnoh  beyond  the  end  of  the  caudal  stylets,  13. | 
are  nude. 

Length  from  end  of  rostram  to  end  of  candal  stylets,  1.25  in. 

Four  specimens  from  West  coast  of  Alaska,  North,  of  8eliriiig*s  Qkaaa. 

Presented  by  the  Alaska  Commercial  Company. 

Lysianassa  Fisheri, 

Segments  of  thorax  about  equal  in  length,  smooth ;  tliird  segment  d  p'lrc 
one-fourth  longer  than  the  second,  with  a  well-defined  sixms  on  the  -poeUc: 
margin,  bounded  by  a  sharp  tooth  below. 

First  epimera  larger  than  two  succeeding  pairs,  and  extending  forvarii  c 
their  lower  portion;  fourth  epimera  largest.  First  joints  of  superior  aB'r-i* 
▼ery  stout,  touching  each  other,  so  as  to  appear  a  prolongation  of  the  cx^- 
alon;  second  joint  very  short  and  stout. 

Length,  including  stylets,  1.38  in. 

A  single  specimen  of  the  above  species  was  obtained  on  tbe  West  eou:  i 
Alaska,  and  presented  to  this  museum  by  W.J.  Fisher. 

As  the  specimen  is  unique,  and  dried  in  such  a  way  that  tlie  four  firs^  pi^ 
of  feet  are  folded  together  within  the  epimera,  it  is  impossible  to  de9iS> 
them. 

Mr.  Gruber  read  the  first  of  a  series  of  popular  papers  oi  j 
Ornithology,  illustrating  his  remarks  with  appropriate  speom^ 
prepared  by  himself. 


Bequlab  Meeting,  April  3d,  1876. 

President  in  the  Chair. 

The  following  propositions  for  membership  were  receiyed: 
Albert  Arents,  C.  A.  Lockhardt,  Louis  Falkenau,  H.  W.  Reese. 
Emlen  Painter. 

Donations  to  the  Museum :  From  C.  B.  Turrill,  specimens  cf 
Ralradhoceps  attenualua,  Gerrhonotua,  Actinemys  marmorcUiis,  FIfi- 
tiodon,  sp. ,  Bufo  Columbiensns,  trout  from  Donner  Lake,  Bry(^ 
Myriapods,  Arachnidce.  From  Henry  Edwards,  specimens  cf 
Diemyctylua  torosa,  twenty-seven  specimens  of  Myriapoda,  andsp. 
of  Pseudobdella.    From  W.  N.  Lockington,  specimens  of  A^erioi. 
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From  A.  W.  Saxe,  borings  from  artesian  well  at  Santa  Clara. 
From  Capt.  Thos.  W.  Williams  of  whale  ship  Florence,  eyes  of 
the  Balcena  Mysticetus  and  B,  Sibbaldius,  From  F.  Gruber,  speci- 
mens of  barred  owl  (Syrnium  nebuloseum)  mottled  owl  (Scops 
Asio),  and  Carracara  eagle  (Polyborus  thaurus).  From  Henry 
Edwards,  Dyadophis  mirabiU's.  From  Col.  Geo.  E.  Gray  the 
following  mollu8ca,  Anodonta  Califomiensis,  Physa  humerosa, 
Tyronia  CZa/Tiro/a (Stmp.),  and  T.  protea.  From  Henry  Hemphill, 
specimens  of  new  species  of  brackish  water  moUusk,  PaludineUa 
Neivcombiana,  with  descriptions.  Also  Alexia  setifer  from  Kureka, 
H.  B. ,  a  shell  forma  also  on  China,  but  possibly  introduced  on 
this  Coast  by  the  Chinese. 

Description  of  a  New  California  Mollusk. 

BY   HENBY  HEMPHILL. 

Paludinefla  Newcombiana,     Hemphill. 

Shell  thin,  turbinate  with  four  or  five  rounded  whorls;  apex  snb-aoute,  last 
whorl  somewhat  inflated,  snbrimate,  with  or  without  three  or  four  longitud- 
inal brown  bands;  Aperture  ovate,  outer  lip  thin,  inner  lip  appressed  to  the 
columella  and  somewhat  thickened;  suture  deep;  epidermis  greenish. 

Operculum  with  nucleus  sub-central  with  2^  whorls. 

Length  of  largest  specimen,  %  inch. 

Breadth  of  largest  specimen,  ^  inch. 

Habitat,  Humboldt  Bay,  California. 

I  found  this  shell  quite  abundant  on  the  Salt  Marshes  surrounding  Hum- 
boldt Bay,  California,  associated  with  Alexia  setifer  Coop.,  and  Assiminta  Cal- 
if omica  Coop.y  both  of  which  are  also  abundant. 

I  take  great  pleasure  in  naming  this  species  after  my  old  friend  Dr.  W. 
Newcomb,  well-known  to  the  Scientific  world,  to  whom  I  am  much  indebted 
for  aid  in  my  conchological  pursuits. 

W.  N.  Lockington  read  a  paper  on  the  anatomy  and  cUtssifica- 
rion  of  Echni  or  sea  urchins. 

Dr.  Kellogg  described  a  new  species  of  the  order  Compositse, 
which  he  named  Brickellia  multiflora: 

Brickelia  multiflora. 

BY  DB.  A.  KELLOOO. 

Stem  1 — 2  feet,  woody,  perennial,  white,  striated,  «rect;  heads  very  small, 
(about  five  lines  long, )  3  — 4-flowered,  compound  leafy  racemes  pannicu lately 

PBGC.  Cal.  Acad.  Sci.,  Vol.  VL— I. 


Digitized  by  VjOOQ IC 


50  PROCEEDINGS    OF   THE   CALIFORNIA 

massed,  oblong-pyramidal,  terminal  and  axilliary  raoemelets  clustered;  leaves 
alternate,  short  petiolate,  ovate-oblong,  corneous,  acute,  entire  (or  sub-entire,) 
triplineryed,  Impressed  glandular  alike  above  and  below,  varnished  and  vis- 
cid, strongly  recurved.  Involucre  3— 4-flowered,  scales  in  4 — S-series,  out«r 
shortest,  ovate,  acute,  varnished,  viscid,  granular  and  glandular,  intermediate 
lanceolate,  oblong,  acute,  scarcely  puberulent,  deeply  striate-nerved,  interior 
linear,  elongated,  mostly  obtuse  scarious,  longer  than  the  pappus,  shorter  thin 
the  corolla;  corolla  ochrolencous,  five-toothed  border  expanded,  branches  of 
the  style  ezserted  obtuse,  clavate,  glabrous;  pappus  white,  single,  very  min- 
utely villous,  much  shorter  than  tho  corolla;  achcnia  10-striate,  striie  sparsely 
pubescent. 

On  dry  rooky  ledges  of  Sierra  Nevada  Mountains.  Two  or  three  feet  high, 
spire  shaped  top;  leaves  varnished  alike  above  and  below,  1—2  or  more  inches 
long,  %— 2  wide.  Myriads  of  flowerets  with  thread-like  branches  of  styles 
protruding,  give  it  a  yellowish  hue,  and  the  inner  elongated  scales  glistening 
with  white,  so  spangle  the  eye  as  to  give  it  a  peculiar  arid  appearance,  not- 
withstanding the  varnished  green  leaves  intermixed. 

President  Davidson  gave  a  very  interesting  account  of  the  ir- 
rigation works  now  in  course  of  construction  in  British  India. 
The  paper  was  accompanied  by  maps  and  diagrams. 

Dr.  Hale  of  New  York  mentioned  a  curious  case  of  mimici}' 
observed  by  him  in  the  Santa  Cruz  Mountains,  viz:  a  small 
spider  exactly  resembling  the  flower  of  the  Madrona  in  color,  size 
and  form. 


Eegular  Meeting,  April  17th,  1876. 
President  in  the  Chair. 

The  following  new  members  were  elected:  S.  Lubeck  (life)^ 
Joel  F.  Lightner,  T.  Bechtinger,  J.  K.  Wilson,  J.  F.  Meyers. 

Robert  Chalmers  Lord  was  proposed  as  a  candidate  for  mem- 
bership. 

Donations  to  Cabinet:  Spider  mimicking  madrona  flower,  from 
Wm.  Barber.  Specimens  of  ore  from  Samuel  Geddes,  A.  B. 
Stout,  Barry  &  Patten,  C.  F.  Kirchner,  and  Governor  Purdy. 

Captain  C.  Bryant,  U.  S.  Treasury  Agent  to  the  Pribiloflf 
Group  of  Islands,  Behring's  Sea,  on  the  invitation  of  the  Pres- 
ident, gave  an  interesting  description  of  the  seal  fisheries,  and  of 
the  fur  seal.  i 
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Regular  Meeting,  May  Ist,  1876. 
President  in  the  Chair. 

Thirty-two  members  present. 

Edward  P.  Morse,  Walter  Damenburg  and  Budolph  Thor- 
mann  were  proposed  for  membership. 

Donations  to  the  Museum:  Bock  Salt  from  T.  J.  Butler;  mar- 
molite  containing  gold,  from  Gov.  S.  Purdy;  silver  ore,  (South 
Barcelona  mine)  from  Louis  Blanding;  silver  •  ore,  (Leopard 
mine)  from  Mr.  Marshall,  through  Henry  Edwards;  ten  speci- 
mens Amianthus;  specimens  of  common  salt;  forty-five  specimens 
of  copper  ore  from  Inyo  and  Placer  Counties,  argentiferous  gal- 
ena, flint  nodule,  from  C.  D.  Gibbes;  specimens  roofing  slate 
and  purple  slate,  from  Gen.  John  Hewston,  Jr.;  rock  salt,  from 
H.  Bobinson;  six  specimens  rich  gold  quartz  and  amianthus,  from 
Dr.  J.  M.  Hill;  3Ius  decumanus,  from  Wm.  Barber;  beetles  from 
India,  from  Prof.  Davidson;  Tubicola  longipes,  from  W.  N.  Lock- 
ington;  LocJcincjlonia  JiuvialiSj-  and  Alloniscus  masculosus,  from 
W.  G.  W.  Harford;  four  specimens  of  birds,  from  W.  G.  Blunt. 

The  President  spoke  of  the  tarantula,  and  presented  and 
quoted  P.  Martin  Duncan  to  correct  a  misapprehension  concern- 
ing the  insect. 

Dr.  Blake  presented  a  specimen  of  infusorial  earth  obtained 
from  the  hills  about  a  quarter  of  a  mile  south  of  the  N.  E. 
end  of  Lake  Merced.  The  deposit  was  known  as  the  ''chalk 
mine,"  and  a  considerable  quantity  of  it  had  been  sent  to  the 
Eastern  States,  as  he  understood,  for  the  purpose  of  polishing 
glass.  The  de2)08it  has  been  opened  on  the  side  of  the  ravine. 
So  far  as  exposed,  it  appears  to  form  a  continuous  sti^atum  which 
has  been  cut  into  so  as  to  expose  a  section  of  about  four  feet  in 
thickness,  although  it  probably  is  much  thicker,  as  the  whole 
hill  for  some  distance  seems  to  be  formed  of  it.  It  was  traced, 
cropping  out  at  intervals,  a  distance  of  300  yards  to  the  west 
of  where  it  had  been  opened,  beyond  this  to  the  west  the  sur- 
face of  the  hill  was  covered  by  shifted  sand.  The  bed  has  a  dip 
of  about  20^,  a  little  to  the  E.  of  S.,  and  appears  to  be  undis- 
turbed.    The  highest  part  of  the  outcroppings  is  at  an  elevation 
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of  about  200  feet  above  the  sea,  and  the  bed  probably  belongs  to 
the  Pliocene  formations  that  are  found  cropping  out  along  the 
beach  to  the  south  of  Lake  Merced.  The  deposit  has  been  formed 
in  this  laminse,  and  between  some  of  these,  ripple  marks  left  bj 
the  retreating  tide,  are  perfectly  preserved,  as  in  the  specimen 
presented  this  evening.  A  microscopical  examination  of  the  rock 
shows  that  it  is  made  up  of  silicious  particles,  evidently  of  or- 
ganic origin,  probably  the  remains  of  diatoms,  but  no  perfect 
diatom  has  been  discovered.  The  earth  would  seem  to  be  com- 
posed almost  entirely  of  the  remains  of  the  silicious  external 
covering  of  the  diatoms.  The  more  tenacious  lamina  that  have 
preserved  the  ripple  marks,  contain  a  considerable  quantity  of 
clay. 

W.  N.  Lockington  read  the  following  paper  describing  a  new 
species  of  Colubrine  Snake: 

Description  of  a   New  Genus  and  Species  of  Colubrine 

Snake. 

BY  W.    N.    liOOKINGTOK. 

Bellophis    noY.  geniiR. 

Body  deeper  than  wide  except  near  the  head.  Head  and  fore  part  of  body 
depressed.  Head  much  wider  than  the  neck  with  an  obtuse  snout.  Scales 
Hmooth,  rhombic.  Cephalic  plates  normal.  Nasal  plates,  2;  the  nostril  near 
the  posterior  edge  of  the  anterior  plate.  A  small  rectangular  breal.  A  large 
ante-orbital  and  two  post-orbitals;  the  lower  smaller,  partly  in  a  notch  between 
the  fourth  and  fifth  labials.  ^Upper  labials,  6 — 7,  the  centre  of  the  eye  oyer 
the  commissare  noiomma,  between  the  third  and  fourth. 

Dorsal  rows  of  scales,  23.  Abdominal  scntellte  more  than  190.  Last  ab- 
dominal scutella  entire.  Sub-caudal  45,  divided.  Tail  short,  about  one- 
seventh  the  length  of  the  body. 

General  color — Bings  of  red,  white  and  black,  the  abdomen  lighter  bat 
with  traces  of  the  same  colors. 

Bellophis  zonatus.     noY.  sp. 

Bostral  plate  broad;  vertical,  almost  straight  along  its  anterior  edge;  tem- 
poral shields  large.  Two  pairs  of  ventral  scutellae,  those  of  the  opposite 
sides  closely  applied  to  each  other.  Nostrils  large,  infundibuliform.  Scales 
rhombic,  increasing  in  size  from  back  to  sides.  Snout,  top  of  head  and  chin 
black,  then  a  ring  of  white  over  the  head,  continuous  with  the  white  of  the 
throat.  About  62  black  rings  from  head  to  end  of  tail,  the  first  ring  jiwt  be- 
hind the  occipital  plates.     The  spaces  between  the  black  rings  filled  alter- 


Digitized  6y  VjOOQ IC 


ACADEMY   OF    SCIENCES.  53 

nately  with  ringB  of  red  and  white,  of  which  there  are  29  of  the  former  color, 
and  32  of  the  latter,  without  counting  that  on  the  head. 

The  difference  in  number  between  the  red  and  white  rings  arises  from  the 
fact  that  the  red  rings  die  out  upon  the  hinder  part  of  the  tail,  which  has 
white  rings  only. 

The  red  rings  in  many  oases  do  not  cross  the  back,  but  are  divided  by  the 
junction  of  a  pair  of  black  rings.  The  black  rings  become  wider  on  the  cen- 
tre of  the  back,  approaching,  and  in  most  cases,  joining  each  other  in  pairs, 
but  always  at  the  expense  of  the  red  rings,  the  white  rings  being  invariably 
continuous  with  the  white  of  the  abdomen.  There  are  traces  of  red  on  parts 
of  the  abdomen,  and  the  black  rings  can  generally  be  partially  traced  across 
the  abdominal  scutellte. 

The  specimen  in  this  collection  has  six  upper  labials  on  one  side,  and  seven 
on  the  other,  the  sixth  and  largest  on  the  left  side,  being  represented  by  two 
shorter  plates  on  the  right  side. 

Length  of  body,  13  inches;  of  tail,  2  inches. 

Abdominal  scutella3,  198;  sub-caudal,  45;  dorsal  rows  of  scales,  23. 

Locality,  Northern  California.  Presented  and  collected  by  Paymaster 
Btanton,  U.  S.  N. 

In  Baird  &  Girard's  catalogue,  p.  153,  Blainville's  description  of  Coluber 
zonatuSf  of  which  those  authors  had  seen  no  specimens,  is  given,  and  appears 
to  agree  in  most  particulars  with  the  species  here  described,  but  the  nostrils 
are  hoUowed  out  of  the  anterior  nasal,  and  the  color  is  different.  Blainville 
describes  his  specimen  as  "  Beddish  white,  entirely  annulated  with  deep 
black,  with  two  half  rings  of  the  same  color  on  the  head."  It  is  very  prob- 
ably the  same  species,  and  for  this  reason  I  have  preserved  his  specific  name 
of  zoncUuSf  but  the  entire  last  abdominal  scutella,  want  of  carination  of  dorsal 
scales,  and  smaller  number  of  abdominal  scutellas,  appear  to  me  to  necessitate 
the  formation  of  a  new  genus. 

W.  G.  W.  Harford  read  a  paper  describing  a  new  genus  and 
three  new  species  of  Sessile  Eyed  Crustacea. 

I>e»crii>tiou  of  a  New  Oeuus  and  three  liew  Species  of 
Sessile  Eyed  Crustacea. 

BY  W.    O.    W.    HA.BVOBD. 

Lockingtonia.     u.  g. 

AntennoQ  not  appendiculate.  First  three  segments  of  the  pleon  dorsally 
carinated,  and  posteriorly  produced  to  an  acute  point.  Three  posterior  seg- 
ments of  the  pleon  not  furnished  with  fasciculi  of  spines  on  dorsal  Bur&ce. 
Eyes,  round.    Telson,  single.    Habitat,  fresh  water. 

The  above  genus  agrees  with  Dezamiue  and  Atylus  in  its  non-appendiculate 
antennae.  It  differs,  however,  from  the  former  in  having  the  first  pair  of 
gnathopoda  chelate,  three  instead  of  four  anterior  segments  of  the  pleon 
dorso-posteriorly  produced  to  a  sharp  point,  and  from  the  latter  in  the  man- 


Digitized  by  VjOOQ  IC 


54  PROCEEDINGS   OP   THE    CALIFORNIA 

dibles  wanting  the  palpiform  appendage.  It  is  removed  from  Gammuriu 
proper  by  having  no  fasciculi  of  spines  on  dorsal  surface,  no  appendage  to 
the  antennas,  and  a  single  telson.  This  is  a  very  common  Amphipod  in  nearly 
all  our  lakes  and  small  streams,  and  it  is  somewhat  remarkable  that  it  has 
until  now  escaped  detection.  It  occurs  in  great  numbers  in  Lobos  Creek, 
where  our  specimens  were  obtained;  also  in  the  streams  of  Alameda  County, 
and  I  doubt  not,  may  be  found  in  any  of  the  permanent  fresh  water  ponds  or 
streams  along  our  Coast  for  a  considerable  distance  north  and  south  of  here. 
It  is  with  pleasure  that  I  dedicate  this  genus  to  Mr.  W.  N.  Lockington, 
whose  ability  and  industry  has  accomplished  so  much  towards  an  orderly 
arrangement  of  the  Crustacea  in  our  Museum,  thus  giving  us  an  invaluable 
cabinet  of  reference  for  those  who  desire  to  pursue  investigations  in  this 
interesting  department  of  zoology. 

Lockingtoniajluvialis.    n.  s. 

Superior  and  inferior  antennte  setose.  Superior  a  little  more  than  half  the 
length  of  the  inferior  antenna},  and  much  longer  than  their  base.  Temiiual 
joint  of  inferior  antennao  longer  than  the  preceding;  flagella  twelve  jointed. 
Flagella  of  superior  antennaB  ten  jointed.  Caudal  stylets  and  legs  setose;  the 
latter  especially  so  at  the  joints.  Hand  oblong-ovate,  palm  setose,  obliqae. 
Carpus  produced  posteriorly  along  the  proximal  side  of  the  manus. 

Hand  of  first  pair  of  gnathopoda  chelate. 

Length,  ^  inch. 

AlUmiscus  macuhsus.    n.  s. 

Cephalon  slightly  transverse,  rounded  in  front.  Outer  joint  of  inner 
antennoB  sub-clavate,  with  four  spines  on  its  summit.  Outer  antennae  spiuuloee 
at  the  joints.  Flagellum  multiarticulate,  setose  at  joints.  Last  joint  (»f  outer 
antennao  about  one-third  longer  than  the  preceding.  First  segment  of  the 
pereion  longer  than  the  2d,  3d,  4th  or  5th.  The  Gth  and  7th  shortest.  The 
lateral  margins  of  the  first  two  segments  of  the  pleon  concealed  under  tho 
seventh  of  the  pereion.  Color  light  brown  above,  with  yellowish  brown  spots, 
t>ecoming  darker  in  alcohol. 

Length,  A  inch.  , 

This  is  doubtless  identical  with  some  sped  mens  of  this  genus  which  Prof. 
Dana  had  before  him  while  describing  his  Alloniscus  perco.ivexus,  and  which 
he  says  may  probably  be  another  species,  Froc.  Phil.  Acu<l.  1854,  p.  176.  It 
is  very  near  A.  perconvexuSf  but  may  be  readily  distinguished  from  it  by  its 
light  brown  color  above,  with  yellowish  spots,  and  its  still  lighter  culornl 
limbs,  which  are  minutely  spotted  with  reddish  brown,  and  its  more  slender 
form. 

We  found  our  specimens  on  Angel  Island  among  fern  roots,  Woodtoardia 
radicans,  early  in  March  last.    A  few  only  obtained. 

Atellus  Tomalerutis.     n.s. 

Head  a  little  transverse,  narrower  than  the  body.  Upper  antenna  not 
reaching  to  the  extremity  of  the  peduncle  of  the  lower.    Flagellum  of  lower 
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antox&xiao  longer  than  itB  peduncle.    Body  narrow  in  front,  gradually  increasing 
in  ^wddtli  towards  the  tail. 

Peclniicle  of  oandal  appendages  more  than  half  the  length  of  the  terminal 
filamentB. 

Tjexigth,  -^0  inch. 

Tliis  interesting  little  Isopod  was  recently  obtained  by  Mr.  W.  N.  Lockington 

vfbiile  collecting  at  Tomales  Bay  and  vicinity,  and  is,  so  far  as  I  am  aware,  the 

first    example  of  the  genua  found  on  this  Coast.    In  that  excellent  work, 

**  British   Sessile  Eyed  Crustacea"  (Bates  &  Westwood),  two  species  are 

accredited  to  N.  A.,  but  we  find  no  mention  of  them  ty  any  American  author 

-we  liave  applied  to,  and  it  is  most  probable  that  they  were  from  the  eastern 

part  of  the  continent.     We  therefore  venture  to  offer  this  as  new.    A  single 

specimen  only  was  found,  although  several  casts  of  the  net  were  made.     It 

^would  seem,  therefore,  very  uncommon  in  that  locality.     We  hope,  however, 

that  by  diligently  searching  the  fresh  water  ponds  and  streams  along  our 

•    Coast  it  may  be  found  in  greater  numbers,  with,  possibly,  other  species  of  the 

genus.     I  hope  that  collectors  will  carefully  examine  our  fresh  waters  for  this 

CruRtacean,  thereby  enhancing  the  value  of  our  cabinet,  and  aiding  students 

in  acquiring  a  knowledge  of  these  very  interesting  little  creatures. 

W.  N.  Lockington  read  the  following  deBcription  of  a  new 
genus  and  species  of  Decapod  Crustacean  and  the  male  of 
Phyllodurus  abdominalis : 

• 
Oeseription  of  a    New   Genus  and   Species   of   Decapod 

Crustacean. 

BY  W.   N.    IXKJKINGTON. 

Family  PINNOTHERID^. 

Tubicola.     nov.  gen. 

Carapace  extremely  broad;  fourth  pair  of  legs  much  elongated,  fifth  pair 
rudimentary. 
Habitat,  the  inside  of  the  tube  of  an  annelid. 

Tubicola  longipes.     nov.  sp. 

Carapace  broad,  transverse,  more  than  twice  as  wide  as  long;  front  occupying 
about  one-third  of  the  ^ddth  of  the  carapace;  antero-lateral  margins  broadly 
rounded;  postero-Iateral  somewhat  concave,  the  two  meeting  at  an  acute  angle 
in  the  middle  of  the  side  of  the  body;  posterior  margin  straight. 

Brauchial  regions  largely  developed,  tumid;  a  long  transverse  depression  in 
the  carapace  behind  the  gastric  region;  antero-lateral  margin  bordered  by  a 
fringe  of  sette. 

Third  joint  of  external  maxiUipeds  very  small;  second  joint  stout  and  large. 

First  pair  of  legs  short,  with  short  carpus  and  flattened  elongated  manus 
having  a  fringe  of  seta)  on  its  upper  border. 
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Second  and  third  pairs  of  legs  sub-eqnal,  lon^ger  than  the  first,  slender, 
ending  in  a  sharp  claw;  the  third  pair  slightly  longer  than  the  second. 

Fourth  pair  immensely  developed,  exceeding  in  length  the  width  of  the 
carapace,  terminating  in  a  stoat  claw. 

Fifth  pair  shortest,  reaching  to  about  the  middle  of  the  third  joint  of  the 
fourth  pair;  usually  held  in  an  elevated  position  over  the  posterior  portion  of 
the  carapace. 

Width  of  carapace  a  little  less  than  %  inch;  length,  "%  inch. 

Total  length  from  claw  to  claw  at  fourth  pair,  %  inch. 

Habitat,  the  sand-constructed  tube  of  an  annelid. 

I  found  this  curious  little  crustacean  on  the  tube  of  an  annelid  common  on 
the  sandy  flats  left  bare  at  low  tide  in  Tomales  Bay.  While  digging  for  those 
sand-excavating  lobsters,  the  (re&ice  and  Vallianassa^  I  found  in  abundance  the 
sandy  tubes  of  an  annelid  about  six  inches  long,  with  numerous  joints  or 
nodes,  each  of  which  was  surrounded  by  a  circlet  of  setae,  by  whose  action 
the  creature  propelled  itself  at  pleasure  up  and  down  the  tube. 

Believing  the  worm  to  be  a  new  species,  I  gathered  some,  and  while  pulling 
the  tube  to  pieces,  and  admiring  the  rich  brownish  red  tint  conspicuous  at 
each  node  of  my  new  prize,  I  was  surprised  to  see  a  long  narrow  creature 
move  out,  as  I  believed,  head  first;  but  a  nearer  inspection  showed  me  that 
the  motion  was  sideways,  and  that  the  new-comer  was  no  fourteen-legged 
amphipod  or  isopod,  but  a  true  decapod  crustacean. 

The  short  chelee,  extremely  lengthened  fourth  pair  of  legs,  and  short,  broad 
body,  are  so  many  adaptations  to  the  mode  of  life  of  this  creature,  which 
finds  an  ample  dwelling-place  in  the  space  intervening  between  the  body  of 
the  annelid  and  the  inside  of  the  tube;  up  and  down  which  it  moves  with  its 
long  fourth  pair  stretched  out  in  such  a  manner  as  to  to  give  it  the  elongated 
appearance  of  a  CapreUa. 

The  width  of  Tubicola  Umgipn  from  end  to  end  of  the  fourth  pair  of  legs  is 
eight  times  greater  than  its  length  from  front  to  back. 

This  is,  so  far  as  I  am  aware,  the  only  instance  known  of  a  decapod  crus- 
tacean becoming  the  guest  or  commensal  of  an  annelid,  for  although  the 
species  of  the  family  Pinnotheridce  are  all  commensals,  most  of  them  reside 
between  the  folds  of  the  mantle  of  large  bivalve  moUusks,  such  as  mussels 
or  clams  (thus  the  Fabia  suhguadraia  lives  within  the  mantle  of  Pachdesma 
crassitelloides,  a  large  clam  of  this  Coast),  and  a  few  live  within  the  tests  of 
Echini,  close  to  the  anal  aperture. 

It  is  most  probable  that  this  worm  and  its  commensal  may  occur  in  many 
other  places  besides  Tomales  Bay,  possibly  in  San  Francisco  Bay,  and  I  should 
be  much  obliged  if  some  of  our  friends  who  may  go  out  on  a  fishing  excnrsioti 
would  bring  me  specimens,  in  alcohol,  of  the  woim  and  its  tubes,  that  I  may 
find  whether  the  crab  is  its  constant  companion  in  all  localities. 

The  worm  is  one  which  is  frequently  used  for  bait. 

On  April  2Uth,  the  females  of  this  interesting  little  crustacean  was  loaded 
with  spawn. 
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Phyllodurus  abdominalis.     Siimpaon, 

When  Stimpson,  in  his  Crustacean  and  Echinodermata  of  the  Pacific  Shore 
of  N.  A.,  page  71,  first  described  this  species,  the  female  only  was  known  to 
him.  This  female,  like  all  those  belonging  to  the  family  BopyridoR,  is  of  com- 
paratively large  size,  broad  and  clumsy  iti  appearance,  and  lives  attached  to 
another  crustacean. 

The  crustacean  frequented  by  this  commensal  is  Gd>\a  pugettensis^  a  marine 
crayfish  common  on  these  shores. 

About  April  24th,  I  gathered  a  great  number  of  Gebias  in  Tomales  Bay,  and 
found  that  most  of  them,  all  except  the  largest  specimens,  had  a  female  P. 
abdotninalia  atta(;hed  to  one  of  the  abdominal  pairs  of  feet,  to  which  it  clung 
closely  by  means  of  its  hooked  claws. 

A  close  inspection  revealed,  beside  or  near  the  large  female,  a  small  and 
slender  male,  a  kind  of  miniature  edition  of  its  stout  mate. 

Never  more  than  a  single  pair  were  ever  found  attached  to  one  Gebia,  but 
the  males  appeared  so  regularly  to  accompany  the  females,  that  I  believe  that 
in  the  few  cases  I  did  not  find  them,  it  was  because  they  had  dropped  ofi*  in 
handling  the  specimens. 

The  males  do  not  live  attached  to  the  Gebia,  but  are  free  to  rove,  and  their 
constant  presence  at  this  season  by  the  side  of  the  females  proves  that  this 
is  their  season  of  love. 

Male.  Head  st mi-circular  anteriorly,  closely  united  to  the  succeeding  seg- 
ment. Third  and  fourth  thoracic  segments  widest.  Body  oblong,  boat-shaped, 
tapering  slowly  from  the  fourth  to  the  seventh  thoracic  segment. 

Outer  antennsB  four-jointed;  inner  very  small,  reaching  about  to  the  middle 
of  the  second  segment  of  the  ouier. 

Eyes  too  small  to  be  distinguished  by  a  Coddington  lens.  * 

First  abdominal  segment  a  little  narrower  than  last  thoracic,  but  flat;  suc- 
ceeding segments  tapering  rapidly  to  the  sixth  or  telson,  which  is  pointed  at 
th*;  end,  and  is  provided  on  each  side  with  a  small  lamella,  giving  the  whole 
telson  s'^mewhat  the  appearance  of  a  spear-head. 

The  lateral  laminae  of  the  first  five  abdominal  segments  round  in  sections 
instead  of  segmental,  as  in  the  female,  and  considerably  longer  than  the  width 
of  the  segments  to  which  they  are  attached. 

The  President  referred  to  a  letter  on  the  subject  of  irrigation 
sent  to  liim  by  P.  J.  Flynn,  and  explained  some  of  the  errors 
into  which  he  had  been  led. 

The  President  read  a  continuation  of  his  paper  on  Irrigation 
in  India,  Egypt  and  Italy. 
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The  President  communicated  to  the  Academy,  by  the  antlK»iij 
of  the  Superintendent  of  the  Coast  Survey,  the  following'  m 
oranda: 


Dbtebmimation  or  the  Dipfbbknoe  of  Lonoztudb,  bt  the  'EiABCTwac  TtUr 

OBAPH,    BETWEEN    THE  IJ.  S.    GOAST   SUBYEY    STATIONS    AT    SaH 
GAIilFOBNIA,   AND  SEATTLE,  WASHINaTON  TeBBITOBT. 
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Telegraphic  Longitude  of  San  Francisoo  station 8    09    38.35^0.08 

Hence  Longitude  of  Seattle 8    09    19.93  ±  0.06 

OrinArc 122*  19*  68.59    ±1.2' 


Correction  for  personal  equation. . . 
Resulting  difference  of  Longitude  . 


•  Observer  at  San  Francisco,  George  Davidson. 
Observer  at  Seattle,  S.  B.  Throckmorton,  Jr. 

Coinmunicatod  to  the  California  Aoademy  of  Sciences  by  authority  of  the 
U.  S.  Coast  Survey,  April  17th,  1876. 
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RfiGULAR  Meeting,  May  15th,  1876. 


President  in  the  Cliair. 

Twenty-one  members  present. 

Tlie  following  new  members  were  elected; 

H.  "W.  Reese,  Albert  Arents,  C.  A.  Luckhardt,  Emlen  Painter, 
Liouis  Falkenau. 

Donations  to  the  Museum:  From  Lieut.  Murray  S.  Day,  U.  S. 
Navy,  the  following  articles  from  the  **  Ainos  "  of  the  Islands  of 
Yesso,  Japan:  one  bow  and  three  arrows,  one  of  which  is  pre- 
pared with  poison;  one  piece  of  Aino  cloth  made  of  the  inner 
bark  of  the  Mikapp,  a  kind  of  ash;  also  sword  used  in  making 
the  cloth;  one  fisherman's  knife;  one  pair  Aino  socks,  made  of 
bark;  one  pair  of  winter  shoes,  made  of  salmon  skin;  one  "Passu," 
or  moustache  lifter,  used  in  the  drinking  ceremony  for  lifting  the 
moustache;  one  hat,  made  of  bark  twine;  one  musical  instrument, 
called  the  '  'Ka,"  played  with  four  strings  and  two  bridges.    From 
CD.  Gibbes,  thirty  specimens  of  silver,  copper,  native  copper, 
cinnabar,    pyrites   and   quartz   crystals.     From   A.    H.    Nahor, 
specimens  of  silicified  wood  and  gold-bearing  cement  from  Iowa 
Hill,  Placer  Co.,  Cal.     From  G.  A.  Treadwell,  thirty-three  speci- 
mens of  ore.     From  W.  Collis,  a  specimen  of  oak  with  a  piece 
of  some  kind  of  mineral  in  the  centre.     From  Henry  Edwards, 
specimens  of  marmoratus,  ostracion,  Pegasus  and  Grapsus.  From 
W.  G.  Blunt,  specimens  of  Segnathus,  and  eggs  of  some  of  the 
llbinotalidaj.     From  Geo.  Davidson,  Coleoptera  from  Egypt. 

Mr.  CD.  Gibbes  read  some  remarks  on  the  minerals  presented 
at  the  last  meeting. 

Professor  George  Davidson  read  a  continuation  of  his  paper 
on  Irrigation  in  India,  Egypt  and  Italy. 
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Beoulab  Meeting,  June  5tu,  1876. 
President  in  the  Chair. 
Thirty-seven  members  present. 

The  following  new  members  were  elected:  Rudolph  Thor- 
mann,  L.  L.  Hawkins,  Walter  W.  Dannenberg,  Edward  N. 
Moor,  and  Eobert  Chalmers  Lord. 

Donations  to  the  Museum:  From  E.  S.  Holden,  lignite 
from  coal  mine,  Alameda  County.  Bog  iron  ore  from  Cala- 
veras County;  portion  of  tarantula  nest.  From  Thomas 
Holmes,  red  hematite  from  Nevada.  From  C.  D.  Gibbes,  anthra- 
cite coal  from  Pennsylvania.  From  A.  B.  Stout,  trachite  from 
Sonoma  County.  D.  Buck  presented  silver  ore  from  Lee  District, 
Inyo  County,  Cal.  From  Henry  T.  Compton,  fifty  eggs.  From 
W.  N.  Lockington,  four  specimens  of  fish,  and  «  ggs  of  the  spotted 
shark.  From  T.  J.  Butler,  Arizona  parasitic  plant.  Bamboo 
plant  from  Professor  Davidson.  From  James  Lick,  fossil  tooth 
found  in  digging  road  to  new  observatory  on  Mt  Hamilton. 

Henry  Edwards  presented  a  paper  on  Pacific  Coast  Lepidoptera, 
No.  17. 

Pacific   CoaMt    Lepidoptera— No.  17.    Ou   the  Transform- 
ations  of  Colias  (Megranostoiua  Beak)  Eurydice,  Bdv« 

BY   HENBY   BDWABDO. 

Some  five  years  since  I  observed  that  the  females  of  this  rare  and  beaatifiil 
butterfly  were  in  the  habit  of  hovering  over  the  singular  Legnminose  phmt, 
Amorpha  ooJifomicat  Torrey,  and  upon  one  occasion,  I  thought  I  detected  one 
in  the  act  of  laying  her  eggs,  but  the  most  careful  search  for  such  demonstra- 
tion, though  followed  over  the  whole  bush  by  the  aid  of  a  pocket  lens,  failed 
to  establish  the  fact,  and  I  believed  that  I  had  been  deceived,  and  that  the 
food-plant  of  the  species  must  be  sought  for  elsewhere.  Two  years  ago, 
however,  the  same  circumstances  re-occurred,  and  in  this  instance,  I  noticed 
six  different  females  alight  upon  bashes  of  Amorpha^  and  proceed  as  insects 
usually  do  in  the  process  of  the  deposition  of  eggs.  I  again  searched  these 
bushes,  and  again  without  success,  and  I  was  led  to  the  somewhat  wild  conclu- 
sion that  the  eggs  are  deposited  at  random,  and  allowed  to  drop  to  the  ground 
at  the  base  of  the  plant;  the  instinct  of  the  parent  trusting  to  the  power  of  the 
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young  larra  to  find  its  proper  food,  when,  after  its  winter  sleep,  the  plant 
should  put  forth  its  spring  adornment.  The  Amorpha  is  particularly  local,  and 
not  easy  of  cultivation,  so  I  had  no  means  of  following  up  my  obserrations, 
but  by  travelling  some  miles  to  the  spots  in  which  the  plant  happens  to  grow, 
and  these  being  at  a  distance  of  from  30  to  100  miles  from  San  Francisco,  the 
opportunities  afforded  me  were  but  few.  Every  season,  however,  I  followed 
up  the  small  trail  which  I  had  struck,  and  this  year,  I  was  fortunate  enough  to 
have  my  hopes  of  the  discovery  of  the  earlier  stages  of  this  charming  species 
crowned  with  complete  success,  and  at  White  Sulphur  Springs,  Napa  Co.,  on 
the  7th  of  May  last,  I  had  the  extreme  gratification  of  seeing  the  caterpillar 
for  the  first  time.  Upon  some  plants  of  Afnorpha^  which  very 'specimens  I 
had  carefully  searched  for  five  years,  I  found  19  examples  in  different  stages 
of  growth;  and  have  since  had  the  satisfaction  of  seeing  all  transform  to 
the  chrysalis  state;  and  some  few  reach  the  imago.  The  species  appears  to  be 
as  delicate  in  physical  habit  as  its  colors  are  beautiful,  and  it  feeds  exclusively 
upon  the  plant  on  which  it  was  originally  found.  I  tried  the  caterpillars  with 
Psoralea,  Asiragalvs  and  Hosackia,  among  Califomian  plants,  and  with  Cassia 
and  Suxnnsonia  among  exotics,  but  it  would  eat  none  of  them,  and  no  matter 
how  dry  the  leaves  of  its  own  food  might  be,  it  devoured  them  readily,  and 
appeared  to  thrive.  The  result  of  my  first  experiment  with  this  species  has 
been  as  follows: 

The  fall  grown  larvsB  began  to  change  to  the  chrysalis  on  the  9th  of  May, 
and  by  the  14th,  all  had  gone  into  that  stage;  the  first  imago  emerging  on  the 
28th.  I  should  add  that  in  addition  to  the  19  nearly  full  grown  larvae  which  I 
brought  successfully  to  the  chrysalis  state,  I  found  four  younger  ones,  two  of 
which  had  scarcely  passed  the  second  moult,  the  other  two  being  a  little  older. 
The  whole  of  these,  however,  died  soon  after  my  reaching  home.  I  have 
raised  out  of  my  19  caterpillars,  seven  males  and  four  females,  seven  of  the 
remainder  dying  in  the  chrysalis  stage  from  some  singular  disease.  Without 
any  mark  to  proclaim  any  kind  of  sickness,  about  the  third  or  fourth  day 
after  the  transformation,  a  livid  spot  appeared  upon  the  base  of  the  abdominal 
region,  and  in  two  days  more  this  was  extended  to  the  whole  surface.  By  the 
end  of  the  10th  day,  the  chrysalis  had  assumed  a  blackish  hue,  and  withered 
completely  away,  leaving  only  the  dry  husk  to  tell  the  tale.  No  parasite  has 
emerged  from  these  specimens,  nor  does  it  appear  likely  that  any  such  event 
may  happen,  as  the  remaining  specimen  was  infested  by  a  large  Dipterous 
insect,  common  to  many  species  of  Lepidoptera  which  has  already  produced 
its  imago.  I  regret  that  a  knowledge  of  the  egg  has  so  far  escaped  me,  but  I 
hope  to  be  able  to  furnish  this  fact  before  the  close  of  the  year.  Mr.  B.  H. 
Stretch  was  kind  enough  to  make  a  figure  of  the  larva  and  chrysalis,  which 
will  be  published  in  Mr.  W.  H.  Edwards  exquisite  work  on  the  Butterflies  of 
North  America.    In  the  meantime  I  offer  the  following  description: 

Larva.  General  color  pale  yellowish  green.  Head  rather  small,  bluish 
green,  with  a  few  short  hairs  in  front.  Body  entirely  covered  with  minute 
black  irrorations,  with  a  faint  indication  of  a  pale  dorsal  stripe.  There  is  a 
very  distinct  white  lateral  stripe,  enclosing  the  spiracles,  which  are  bluish 
whit<»,  and  are  surrounded  by  a  yellow  dash.     Above  the  spiracles  are  ten  well- 
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defined  block  spots,  aronnd  which  the  irrorations  are  thicker,  fonning  a  black 
cloud.    Under  side  entirely  whitish  green. 

Length,  1.46  inch. 

Food  plant,  Amorpha  calif omxca,  Torr. 

Chrysalis.  Entirely  pale  yellowish  green,  surface  slightly  wrinkled,  the 
dorsal  region  covered  with  white  specks.  Beak  very  sharp,  and  broadly 
keeled.  Thoracic  protuberance  a  long,  acutely-odged  ridge.  The  yellow  dor- 
sal line  is  visible  as  in  the  larva.  When  the  imago  is  about  to  emerge,  the 
wing  cases  assume  a  darker  shade,  until  the  pattern  and  color  of  the  primaries 
of  the  perfect  insect  may  be  gradually  but  distinctly  seen.  After  emergence, 
the  chrysalis  case  is  pure  white,  and  very  transparent  and  glossy. 

Length,  0.95  inch. 

Width  across  wing  cases,  0.28  inch. 

First  imago  appeared  May  '28th,  the  last  on  June  5th,  the  average  time  in 
chrysalis  state  being  19  days. 

Professor  Davidson  read  a  continuation  of  his  papers  on  ** Irri- 
gation in  India,  Egypt  and  Italy." 

Mr.  F.  Gruber  read  the  second  of  his  course  of  lectures  on 
ornithology,  illustrating  his  remarks  with  specimeuK  preparetl 
by  himself.  This  lecture  treated  particularly  of  ' '  Birds  of  Mi- 
gration and  Song." 


Regular  Meeting,  June  19th,  1870. 
Vice-President  Hyde  in  the  chair. 
Fourteen  members  present. 

Donations  to  the  Museum  comprised  a  large  gopher  snake, 
from  W.  G.  Blunt. 

Mr.  Dameron  described  a  recent  visit  to  Mt.  Tamalpais,  in 
Marin  County,  which  caused  some  discussion  concerning  the 
peculiar  mark  on  the  side  of  the  mountain. 
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Begulab  Meeting,  July  17,  1876. 
Vice-President  Edwards  in  the  Chair. 
Twenty-five  members  present. 

Donations  to  the  Museum:  From  M.  D.  Hyde,  vial  of  mud 
from  soundings  made  from  the  '*  Tuscarora."  From  Henry 
Edwards,  Hyla,  sp.,  Eulcenia  sirtalis,  AUorchesteH  plnmulosus. 

In  the  donations  to  the  library  was  a  volume  of  the  '  *  Botany 
of  California,"  to  which  the  Vice-President  called  particular 
attentipn.  It  is  now  published  through  the  munificence  of 
certain  of  our  citizens,  the  State  Geological  Survey  having  been 
discontinued,  and  no  money  having  been  appropriated  to  publish 
this  work.  As  Judge  S.  C.  Hastings  had  been  mainly  instru- 
mental in  obtaining  tfie  money  by  means  of  which  the  publication 
of  the  work  was  insured,  a  vote  of  thanks  to  that  gentleman 
was  passed  by  the  Academy. 

W.  N.  Lockington  submitted  the  following: 

Check  Lfist  of  the  Decapod  and  Tetradecapod  CruRtacea 
of  the  West  Coast  of  North  America. 

BT   W.  N.    LOCKINaTON. 

The  appended  list  contains  231  species,  collected  from  the  writings  of  Dana, 
Stimpson,  S.  I.  Smith  and  Hale  Streets,  with  the  addition  of  above  forty 
recently  described  by  Mr.  W.  G.  W.  Harford  and  myself. 

It  is  not  unlikely  that  other  Panaman  and  Arctic  forms  may  have  been 
described  by  American  and  European  naturalists,  whose  works  are  not  acces- 
sible to  me;  but  I  have  worked  in  the  belief  that  a  check  list  was  wanted,  and 
that  the  only  way  to  have  one  was  to  avail  myself  of  the  materials  at  hand — 
in  the  hope  that  those  who  have  better  materials,  or  more  of  them,  will  either 
be  so  good  as  to  send  me  their  additions  or  corrections,  or  will  publish  a 
fuller  and  better  list. 

Even  if  this  list  should  prove  complete,  o;  nearly  so,  as  regards  species 
hitherto  described,  it  probably  does  not  contain  the  half  of  those  actually 
existing  on  the  long  line  of  coast  stretching  from  Panama  to  the  Arctic  Ocean. 

Only  the  more  conspicuous  species  from  the  coast  north  of  Monterey  have 
hitherto  been  described,  while  south  of  that  old  city,  and  extending  almost  to 
Panama,  lies  a  vast  region  which,  so  far  as  I  am  aware,  has  scarcely  been 
Hearched  at  all  for  Crustacea,  though  its  birds,  reptiles,  fishes  and  mollusks 
have  been  pretty  thoroughly  studied. 
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Nomerons  Decapoda  from  Panama  and  Nicaragua  have  recently  been 
described  by  S.  I.  Smith,  and  others  by  Hale  Streets,  yet  the  series  of  nev 
forms  given  by  them  must  be  considered  only  as  a  sample  of  the  riches  of 
that  region. 

Even  in  and  around  San  Francisco  Bay  we  have  found  several  new  species 
of  Tetradecapoda,  and  probably  a  systematic  dredging  would  bring  to  light 
many  more. 

Very  little  dredging  has  been  done  along  the  coast,  and  that  little  has  been 
confined  to  comparatively  shallow  depths. 

The  fresh- water  stream r  and  lakes  of  California,  as  well  as  those  of  Mexico, 
have  yet  to  yield  their  quota  of  epecies  for  some  future  check  list. 

The  Entomostraca  and  Cirripedia  as  yet  described  are  very  few,  and  these 
departments  offer  a  large  and  inviting  field  to  the  naturalist. 

It  is  my  intention,  from  time  time,  to  furnish  the  Academy  with  additional 
notes  of  the  species  already  known,  as  well  as  descriptions  of  such  nev 
species  as  may  be  sent  to  us. 

Some  few  of  the  new  species  included  in  this  list  may,  without  doubt,  proTC 
to  have  been  already  described,  but  I  feel  assured  that  this  will  only  be  the 
case  ^-ith  Alaska  forms,  some  of  which  may  probably  range  throughout  the 
Arctic  Seas,  inhabiting  both  North  Pacific  and  Nortji  Atlantic. 

The  names  of  the  naturalists  who  have  described  species  are  given  in  full 
throughout  this  list,  with  the  exception  of  Stimpson,  which  is  abbreviated 
to  St. 

The  species  at  present  in  the  collection  of  the  Academy  are  denoted  thus  *. 

DECAPODA  BRACHYURA  MAIOIDEA. 

Chionoecetes  Behringianus.     St In  deep  water.     Behring's  Sts. 

Hyas  latifrons.     St v Behring's  Sea. 

Hyas  coarctatus.    Leach Behring's  Sts. 

Hyas  lyratus.    Dana In  deep  water.    Oregon. 

Herbstia  parvifrons.     Randall *•  Western  America. 

*Libinia?  verrucosa.    Lockington Mazatian, 

*Loxorhynchus  grandis.     St : Santa  Barbara. 

Loxorhynchus  crispatus.     St San  Miguel 

Omalacantha  hirsuta.    Hale  Streets Panama. 

*Inachus  tuberculatus.     Lockington 

*Pi8oides?  tumidus.    Lockington San  Diego. 

*Microrhynchus  ?  Hemphillii San  Diego, 

Libinia  affinis?    Randall Variety  of  L.  mnaliculata.     "  Upr.  Cala." 

Chorilia  longipes.    Dana Oregon, 

*Scyra  acutifrons.    Dana.  Puget  Sd.,  San  Diego. 

Othonia  picteti.    De  Saussure Mazatian. 

Mithraculus  coronatus.    St Panama. 

Mithrax  armatus.    De  Saussure Mazatian 

Oregonia  gracilis.    Dana Puget  Sd 

Oregonia  hirta.    Dana Puget  Sd. 

"Pugettia  gracilis.    Dana Puget  Sd, 
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Regular  Meeting,  July  17th,  1876. 
Vice-President  Edwards  in  the  Chair. 
Twenty- five  members  present. 

Donations  to  the  Museum :  From  M.  D.  Hyde,  vial  of  mud 
from  soundings  made  from  the  "  Tuscarora."  From  Henry 
Edwards,  Hyhiy  sp.,  Eutcenia  sirtaliSjAUorckestes  plumulosus. 

In  the  donations  to  the  library  was  a  volume  of  the  "  Botany 
of  California,"  to  which  the  Vice-President  called  particular 
attention.*^  It  is  now  published  through  the  munificence  of 
certain  of  our  citizens,  the  State  Geological  Survey  having  been 
discontinued,  and  no  money  having  been  appropriated  to  publish 
this  work.  As  Judge  S.  C.  Hastings  had  been  mainly  instru- 
mental in  obtaining  money  by  means  of  which  the  publication 
of  the  work  was  insured,  a  vote  of  thanks  to  that  gentleman  was 
passed  by  the  Acjidemy. 

W.  N.  Lockington  submitted  the  following: 

Remarks  on  the  Crustacea  of  the  Pacific  Coast  of  North 
America,  including  a  Catalogue  of  the  Species  in  the 
Museum  of  the  California  Academy  of  Sciences,  San 
Francisco. 

BY  W.  N.   LOGKINaTON. 

The  collection  of  Orastacea  belonging  to  this  institution  is  tolerably  com- 
plete as  regards  the  species  inhabiting  the  Pacific  Coast  from  Cape  St.  Lucas 
northwards,  and  also  inclades  many  forms  from  Oceania  andthelndp-Pacific, 
but  is  deficient  in  Atlantic,  African  and  Australian  forms. 

The  Pac^c  Island  specimens  are,  for  the  most  part,  the  gift  of  Andrew 
Garrett;  while  those  from  this  coast,  to  which  these  remarks  are  confined, 
have  been  presented  chiefly  by  W.  J.  Fisher,  Hy.  Hemphill,  Hy.  Edwards 
and  W:  G.  W.  Harford. 

'  MAIOIDEA. 

The  want  of  a  good  scientific  library  on  this  coast  is  severely  felt  by  any 
one  who  attempts  to  describe  a  new  species,  and  I  have  never  felt  it  more 
acutely  than  when  endeavoring  to  marshal  in  their  proper  places  the  numer- 
ous novelties  belonging  to  this  group  of  Crustacea  that  have  been  brought 
from  the  Gulf  of  California  by  Mr.  W.  J.  Fisher. 

Pboo.  Cal.  Acad.  Sci.,  Vol.  VII.— 6. 
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Without  type  Rpecimens  of  any  of  the  European  or  Atlantic  coast  genera, 
with  abridged  descriptions  of  many  genera,  and  nothing  but  incidental  al- 
lusions to  others,  conpled  by  a  reference  to  works  inacessible  to  me,  the  task 
of  identification  is  a  hard  one,  and  I  therefore  crave  indalgence  if,  in  one  or 
two  cases,  a  new  genus  has  been  founded  where  an  old  one  would  have  fitted, 
or  a  species  has  been  described  as  new  becaase  I  have  not  seen  the  descrip- 
tion. 

The  total  number  of  species  of  Maioid  crabs  now  known  upon  this  coast, 
including  the  Parthenopidoif  two  or  three  forms  that  may  possibly  be  synony- 
mous, and  one,  the  locality  of  which  is  doubtful,  is  thirty-nine,  of  which 
nineteen  only  are  included  in  Stimpson's  "  Crustacea  and  Echinodermata  of 
the  Pacific  Coast  N.  A.,"  published  in  1857. 

Eleven  new  species  are  described  in  this  paper. 

Family  MAIID^. 

Sub-fam.  inachinje. 

1.  Mlerorhynchus  {Inachus)  tuberculaius.    Lockington«     Proc.  Cal.   Acad. 

Sci.  Feb.  7,  1876. 

The  rostrum  in  this  species  is  entire,  whereas  in  Inachus  soorpio  it  is  emar- 
ginate  and  shorter;  moreover,  the  proportionate  lengths  of  the  second  paii 
and  the  carapaz  are  rather  those  of  Microrhynchtu  than  of  Iruichut  (as  given bj 
Dana.) 

The  present  species  does  not  appear  to  be  very  abundant,  as  Mr.  Fishfr  ob- 
tained only  two  specimens  on  the  West  coast  of  Lower  California. 

No.  1.  Two  specimens,  male  and  female,  dried.  San  Diego.  Hy.  Hemp- 
hill. 

2.  Chionnscptea  Buhringianus.    Stimpson.     Crust,  and  Echinodermata  Fac. 

Shores  N.  A.,  p.  8.    At  80  fathoms,  off  Cape  Romanoff. 


3.  ffyas  latifrons.    Stimpson.   Prod.  Animal.  Evert.  Ocean,  Pac.  Septen., 

24. 

Like  H.  coarctatus  but  with  the  bo Jy  shorter,  wider  in  front,  less  tuberculated 
above,  and  with  obtuse  angles;  the  ro-itrum  shorter  and  less  acute,  and  tb« 
fissure  of  the  superior  margin  of  the  orbit  closed. 

Common  in  Behring's  Straits. 

The  Cal.  Acad.  Sui.  possesses  a  single  specimen  of  this  species. 

No.  la.    Alaska,  dried.    W.  J.  Fisher. 

4.  H.  lyraUts,    Dana.    Crust.  U.  S.  Ex.  Exp.  1,  p.  86,  plate  1,  fig.  1- 

Stimpson.    Crust,  and  Echi.  Pac.  Shores  N.  A.,  10. 
Deep  water  on  the  coast  of  Oregon. 
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5.    H.  coarctalus.    Leach.     Malao.    Pod.  Brit.  pi.  XXI,  b.    Milne  Edwds. 

Hist.   Nat.   des  Crust.   1,   312.      Brandt.    Sibirisohe  Beise,    1,    79. 

Stimpson.    Crust,  and  Echi.  Pac.  Shores  N.  A.,  10. 
Behring's  Straits. 

HerbsUa   parvifrans.     Bandall.     Jour.   Acad.  Nat.  Sci.  Phil.,   VIII,    109 
Gfibbes,  Proc.  Anier.  Assoc,  for  Advancement  Sci.,  170.     Stimpson. 
C.  &  E.  P.  C.  N.  A. 
Dr.  Bandall's  description  of  this  species  is  very  imperfect.     Stimpson  and 
Gibbes  give  no  description,  but  simply  refer  to  the  specimen  in  the  Philadel- 
phia Cabinet.     "Western  America,  NuiicUl.*' 

It  is  not  improbable  that  one  of  the  species  described  further  on  may  be 
identical  with  this. 

7.  PUxbfpes  edevtcUa.    Lockington.     Proc.  Cal.  Acad.  Sci.,  March  20,  1876. 
La  Paz,  3  fms.     Port  Escondido,  Mulege  Bay.    Mazatlan. 

By  an  eiTor  in  my  original  description,  the  "  manus"  of  the  first  pair  of 
limbs  was  stated  to  be  alveolate  on  its  upper  edge.  It  is  the  merus  that  is 
alveolate.  The  extremely  broad  depressed  appearance  of  the  four  hinder 
pairs  is  mainly  due  to  the  abundant  tomentosity  of  their  anterior  and  posterior 
margins,  yet  the  limbs  themselves  are  considerably  flattened. 

The  first  pair  of  limbs,  in  alcoholic  specimens,  are  of  a  bright,  shining  car- 
mine tint.  The  shape  of  the  carapax  is  that  of  the  PIsUicb,  but  the  bifid  ros- 
trum renders  its  position  doubtful. 

No.  12.  Female  and  two  young  specimens,  dried.  Mazatlan.  Hy.  Ed~ 
wards. 

No.  18.  Male  and  female,  in  spirits.  Gulf  of  California.  Fisher  and 
Ltockington. 

8.  Loxorhynchus  grandis,    Stimpson.   Crust,  and  Echi.  Pac.  S.  N.  A.,  12. 
Stimpson  says  of  this  species,  "  taken  off  the  coast  of  California,  near  San 

Francisco."  I  have  never  heard  of  this  crab  in  this  locality,  and  it  is  never 
brought  to  market. 

The  Museum  of  the  Cal.  Acad.  Sci.  possesses  two  dried  specimens,  one,  a 
male,  from  Santa  Barbara,  the  otherj  a  female,  from  Santa  Catalina  Island. 

No.  10.    Male.     Santa  Barbara.    Mr.  Lorquin. 

No..  11.    Female.    Santa  Catalina  Island. 

9.  Loxorhynchus  crispatus.    Stimpson.   Crust,  and  Echino.  P.  S.  N.  A.,  13. 
I  have  not  seen  this  species.  • 

10.  Homalacardha  hirsuta.    Hale  Streets.    Proo.  Acad.  Nat.  Sci.  Phil.,  1871, 

238. 
Panama. 
•  Ala,    nov.  gen. 

Rostrum  bifid  to  base,  deflected  downwards;  fixed  joint  of  onter  antennas 
broad,  the  outer  apex  continued  into  a  long  spine  in  the  same  plane  with  the 
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rostrnm.    Antero-lateral  teeth  triangnlar,  the  two  posterior  forming  a  broad 
wing-like  expansion. 

The  proper  place  of  this  genus  is  evidently  among  the  Pinnce,  and  its  affin- 
ities with  Rhodia  (Bell)  and  Herbstia  (Edwards),  bat  the  form  of  the  carapaz 
and  of  the  first  joint  of  outer  antennie  does  not  agree  with  either,  while  from 
the  former  it  differs  in  having  the  first  pair  slightly  longer  than  the  second; 
and  from  the  latter  (at  least  from  H,  cordylicUa,)  in  the  presence  of  a  pre-oi- 
bital  spine. 

il.     Ala  spinoscL     nov.  sp. 

Carapax  with  broad  lateral  expansions  rendering  it  wider  than  long.  Ros- 
trnm, bifid,  shorter  than  the  base  of  the  external  antennae.  Movable  basal 
points  of  antennsB  short.  A  long  spine,  exterior  to  the  antennal  base,  pro- 
jecting nearly  as  far  forward  as  the  rostrum.  An  acnte  spine  on  the  upper 
anterior  margin  of  orbit,  and  a  much  smaller  post-orbital.  Antero-lateral 
spines  three,  beside  the  post  orbital;  the  second  and  third  forming  the  wing- 
like expansions  of  the  carapax.  Of  these,  the  second  is  the  largest,  and  the 
third  is  short  anteriorly,  but  hus  a  long  thin  posterior  border.  Upper  sur- 
face of  rostrum  with  two  rows  of  hairs.  Ten  tufts  of  hairs  on  the  gastric  and 
intestinal  regions,  coiTesponding  to  the  tubercles  of  those  surfaces.  Postero- 
lateral and  posterior  margins  of  carapax  with  a  row  of  tufts  of  hairs.  Chel- 
ipeds  of  equal  proportions  in  both  sexes,  very  slightly  longer  than  the  second 
pair;  arm  tubercular  above,  carpus  ditto,  manus  smooth  and  slender;  dactyl! 
in  contact,  in  female,  gaping  in  male ;  the  parts  in  contact  serrated  on  inner 
edge,  extremities  pointed.  Hinder  pairs  beset  with  spines,  each  spine  ter- 
minating in  a  bunch  ot  hairs.  Abdomen  of  female  surrounded  by  a  fringe  of 
hairs. 

Localities:  La  Paz,  San  Jose  Island,  Port  Escondido,  Gulf  of  California. 

X.  M.       K.  M. 

Length  of  oarapax 22        24 

'Width  of         **       across  lateral  expansions 23        26 

Almost  all  the  specimens  are  female,  their  abdomens  laden  with  ova.  They 
were  taken  in  August  or  September. 

No.  li.    Male  and  female,  in  spirits.    Fished  and  Lookington. 

12.    Pisoides  f  celatus,    nov.  sp. 

Carapax  triangular  ovate;  branchial,  cardiac  and  stomachal  regions  promi- 
nent, tnmir);  rostrum  short,  bifid  to  base;  fossettes  and  inner  antennsB  small; 
fixed  joint  9£  external  antennoQ  very  broad,  with  a  long  spine  as  its  outer  ex> 
terior  border,  this  spine  forming  part  of  the  orbit.  A  spine  upon  the  upper 
surface  of  the  carapax  slightly  behind  that  of  the  fixed  antennal  joint,  yet 
somewhat  in  advance  of  the  eye,  this  (pre-orbital)  spine  divided  by  a  trian- 
gular notch  from  the  post-orbital,  behind  which,  on  the  antero-lateral  border, 
are  two  smaller  spines.  On  each  branchial  region  a  group  of  two  or  three  < 
conspicuous  spines,  and  some  smaller  ones  on  the  posterior  margins.  The 
dilate  movable  joints  of  outer  antennsd  as  long  as  rostrum,  flagella  aboak 
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three  times  as  long  as  rostinm.  Upper  sarface  of  carapax  hirsate,  especially 
upon  the  rostram.  Hinder  part  of  sternum  and  abdomen  tomentose.  Ghel- 
ipeds  almost  as  long  as  second  pair,  without  hairs;  meras  with  aboat  four  teeth 
on  its  superior  margin;  carpus  slightly  tubercular;  manus  perfectly  smooth. 
The  movable  finger  occasionally  has  a  tubercle  between  the  base  and  the  tip. 
Movable  and  fixed  fingers  serrated  for  half  their  length  and  interlocking  on 
their  outer  margins.  Hinder  feet  hirsute,  short,  a  spine  on  the  upper  sur- 
face of  the  fourth  joint  of  second  and  third  pairs. 

Color,  reddish-brown  above,  the  hands  and  under  parts  white,  marbled  with 
bright  red,  the  latter  predominating  on  the  upper  surface  of  the  chelipeds. 

Localities:  La  Paz,  Mulege  Bay,  Port  Escondido,  San  Jos^  Island,  all  in 
the  Gulf  of  California. 

It  is  found  under  stones  at  low  tide,  and  was  also  brought  up  at  La  Paz  by 
the  dredge. 

The  females  have  no  tubercle  on  the  inside  of  the  dactyli,  and  the  spines 
upon  the  branchial  region  are  not  prominent.  They  were  with  ova  when  col- 
lected, in  the  month  of  August. 

K.M.       M.  K. 

Length  of  carapax 20       13 

Width  of  carapax 17        12 

The  females  are  rather  less  elongated  than  the  males.  The  carapax  in  both 
sexes  is  exceedingly  overgrown  with  corallines,  sponges,  sertularia,  etc. 

Ko.  16.    Two  males  and  two  females,  in  spirits.    Fisher  and  Lockington. 

This  little  crab  evidently  belongs  to  the  Ptsinee,  but  does  not  fit  well  into 
any  of  the  genera  given  by  Dana.  The  characters  are  nearest  those  of 
Piioides  and  Herbatia,  but  from  the  former  it  differs  in  the  presence  of  a  pre- 
orbital  spine,  and  from  the  latter  in  the  great  width  of  the  fixed  joint  of  the 
external  antennce,  as  well  as  in  the  small  size  of  the  chelipeds. 

I  think  it  not  unlikely  that  this  form  is  the  Herbstia  parvifrons  of  Dr.  Bandall, 
(Proc.  Phil.  Acad.  Sci.,  1869,  p.  107),  but  his  description  is  so  short  that  it 
is  impossible  to  be  certain;  so  far  as  it  goes,  however,  the  characters  given 
agree. 

13.  PiMoidesf  tumidus.    Lockington,  Proc.  Oal.  A.cad.  Sci.,  Feb.  6,  1876. 

I  have  received  specimens  of  this  species  from  San  Bartolom^  Bay  and 
Magdalena  Bay,  all  of  them  sjialler  than  the  type  in  the  possession  of  the 
Academy.    Those  from  Magdalena  Bay  were  dredged  in  three  fathoms. 

The  first  article  of  the  external  antennsB  is  acute  on  its  outer  angle,  but  can 
scarcely  be  called  a  spine,  the  second  and  third  are  long,  ciliated,  and  cylin- 
drical, in  the  last  character  differing  from  the  generic  description  given  by 
Dana. 

No.  6.    Female.    San  Diego,  between  tides.    Hy.  Hemphill. 

LIBININA. 

Libinia  canalieulataP    Say. 

14.  Libinia affinis?    Bandall.     Jour.  Acad.  Nat.    Sci.,    PhU.,  VIII,    107. 

Gibbes,  Proc.  Am.  Asso.,  1850,  p.  170.  Stimpson,  Crast.  and  E9hi. 
Pac.  S.  N.  A.,  14.  Hale  Streets,  Proc.  Acad.  Nat.  Sci..  Phil.,  1870 
p.  170. 
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I  ha^e  lately  found  amoDg  the  Crustacea  collected  by  Mr.  Fisher,  tiro  fine 
specimens  of  a  Libinia,  from  San  Bartolom^  Bay,  Lower  California.  They 
are  much  larger  than  the  specimens  described  by  Bandall,  and  without  tuber- 
cles interspersed  among  the  spines.  The  species  consist  of  a  central  dorsal 
row  of  eight,  the  first  of  which  is  the  central  one  of  a  transverse  row  of  three 
on  the  anterior  portion  of  the  gastric  region.  Two  of  the  cArsal  row  belong 
to  the  cardiac,  and  one  to  the  intestinal  region.  Nearly  in  a  direct  tranfiverBe 
line  with  the  first  cardiac  spine  are  ITwo  others  on  each  branchial  region;  and 
in  a  direct  transyerse  line  with  the  second  cardiac  spine  are  a  blunt  spine  or 
tubercle  and  two  spines  on  each  branchial  region,  thus  forming  a  row  of 
seven.  Right  and  left  of  the  intestinal  spine  is  a  small  one  on  the  posterior 
part  of  each  branchial  region.  Bostrum  but  slightly  cleft,  setose  at  extremity 
and  on  upper  surface,  not  at  all  deflected;  ante-orbital  spine  much  smaller 
than  post-orbital,- which  is  broad  and  curved  posteriorly;  two  spines  on  each 
antero-lateral  margin,  and  two  smaller  ones  near  together  on  each  hepatic  re- 
gion, in  a  line  between  the  anterior  antero-lateral  spine  and  the  transverse 
row  on  the  stomach.  The  outermost  spine  of  the  transverse  row  of  seven  is 
the  largest.  The  feet  are  without  spines  or  tubercles.  The  largest  specimen 
measures  as  follows: 

M.  M. 

Length  of  carapax 62 

Width  of  carapax,  without  measuring  the  spines 39 

Both  the  specimens  are  female. 

I  have  never  seen  a  specimen  of  L.  oanaliculata,  nor  Randall's  specimen  of 
X.  affiniSy  but  it  is  unusual  to  find  an  Atlantic  species  existing  unaltered  at 
such  a  point  as  San  Bartolom^  Bay,  remote  both  from  the  Isthmus  of  Panama 
and  from  Behring's  Straits,  and  for  this  reason  I  should  not  be  surprised  if 
it  should  prove  distinct,  in  whioh  case  I  propose  for  it  the  specific  name 
setosa^  on  account  of  its  setose  rostrum. 

laOIPPINiB. 

15.    Micippa  ovata,    nov.  sp. 

Carapax  ovate,  truncate  in  front,  front  narrower  than  in  M.  hirHpety  Dana. 
Post-orbital  spine  in  the  same  line  with  pre-orbital,  the  two  separated  by  a 
triangular  notch.  Antero-lateral  margin  with  five  sharp  spines  directed  for- 
wards, excluding  the  post-orbital,  the  lateraUedge  of  which  is  elongated. 
Upper  surface  of  carapax  arched  transversely,  almost  semicircular  in  section; 
tubercles  numerous,  but  without  spines.  Chelipeds  short,  smooth,  fingers 
serrate  at  tip.  Hairs  sparsely  scattered  on  hinder  feet  and  carapax,  rostrum 
pilos^,  especially  round  the  margin. 

Localities:  Port  Escondido,  Mulego  Bay,  Los  Angeles  Bay,  San  Jos^  Isl- 
and, La  Paz« 

M.  M.       X.  X. 

Length  of  carapax 21        19 

Width  of  carupax  at  third  antero-lateral  spine 18       16 

Length  of  first  pair 19       12.5 
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Yar.  I(evi3. 

Bostrnm,  orbits,  antero-lateral  spines,  and  limbs  exactly  as  previondly  de- 
scribed, bat  the  carapax  more  broadly  ovate,  and  without  tubercles,  and  the 
chelipeds  much  larger  in  the  male. 

M.M. 

licngth  of  carapax ; 21 

Greatest  width  at  fourth  antero  lateral  spine 19 . 5 

Length  of  first  pair 30 

This  is  a  well-marked  species,  and  exceedingly  elegant  in  appearance.  The 
male  which  I  have  described  as  var.  teems  is  the  largest  among  several  from 
various  localities.  The  smooth  carapax  ana  large  chelipeds  render  it  con- 
spicuous among  the  others,  yet  I  am  inclined  to  believe  theser  characters  only 
varietal,  and  not  improbably  only  individual. 

No.  20.  Male  and  female,  in  spirits.  Gulf  of  California.  Fisher  and 
Lockington. 

CHOBININS. 

16.  Chorilia  longipea,     Dana.  U.  S.  Ex.  Exp.,  1,  p.  81,  pi.  1,  fig.  5.     Stimp- 

son.    Crust,  and  Echi.  Pac.  S.  N.  A.,  14. 

17.  Sc^a  acutifr<ms.    Dana.    U.  S.  Ex.  Exp  .,  vol.  I,  p.  95,  pi.  11,  f.  2 

Stimpson.    Crust,  and  Echi.  P.  S.  N.  A.,  15. 
No.  7.    A  single  dried  specimen  from  San  Diego,  by  Henry  Hemphill, 
caught  between  tides. 

Chorilibinia,    no  v.  gen. 

Bostrum  long,  broad,  and  emarginate  at  tip  as  in  Ltbinia^  but  the  eyes  con- 
cealed beneath  it  as  in  Chorinus  and  its  allies.  Pre-  and  post-orbital  spines 
acute,  separated  above  and  below  by  an  acute  fissure,  and  together  constituting 
the  orbit.    Carapax  triangular. 

18.  Chorilibvnia  angushu,    nov.  sp. 

Carapax  triangular,  narrowing  gradually  to  the  region  of  the  eyes,  the  or- 
bits of  which  are  salient.  Rostrum  long,  emarginate  at  tip,  the  bifurcation 
divergent,  extending  only  one-third  the  length  of  rostrum.  Fixed  joint  of 
external  antennsB  terminating  outwardly  in  a  long  spine  which  precedes  the 
pre-orbital  when  looked  at  from  above.  Pre-orbital  spine  large,  acute,  sep- 
arated from  the  acute  post-orbital  by  an  acute  fissure,  both  above  and  below. 
Antero-lateral  margin  with  three  spines  beside  the  post-orbital,  the  largest 
spine  at  the  angle  between  antero-  and  postero-lateral  margins.  Tubercles  of 
carapax  prominent,  each  culminating  in  a  single  spine.  A  tubercle  with 
spine  on  the  posterior  angle.  Movable  basal  joints  of  outer  antennae  setose, 
slender,  cylindrical.  Chelipeds  slender,  about  the  same  length  as  second 
pair;  merus  (arm)  with  four  tubercles  above;  manus  smooth,  slender;  dactyli 
small*  slender,  in  contact  most  of  their  length,  serrate  on  inner  border.  Four 
hinder  pairs  rounded,   slender,   second    much    the    largest;    claws    sharp. 
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The  whole  of  the  upper  and  ander  sarface,  except  the  inner  side  of  the 
hand  and  upper  eorface  of  the  rostrum,  tomentose,  with  longer  hairs  at  inter- 
vals, and  a  row  of  the  latter  on  each  side  of  the  rostrum. 

Locality,  Gulf  of  California. 

C?         vP 

M.  M.       M.  M. 

Length  of  carapax 20        23 

Greatest  width  of  carapax 12        15 

Out  of  the  three  specimens  in  my  possession  the  female  is  the  largest,  but 
has  the  rostrum  shorter  than  tho^  males. 

19.  Othonia  pioteti.  De  Saussure,  Bevue  et  Magaain  de  Zoologie,  Y,  357, 
pi.  XIII.  f.  2. 

MITHBAOIDA. 

2U.  Mithrax  armaUu  ?  De  Saussure,  Bevue  etMagasin  deZoologie,  V,  335, 
pi.  XIII,  f.  1. 

Either  this  species  or  the  succeeding  is  most  probably  the  Af .  armatus  of 
De  Saussure,  but  for  the  reasons  given  more  fully  under  the  next  species,  I 
cannot  be  certain  of  its  identity,  and  therefore  subjoin  a  description. 

Bostrum  bifid,  the  horns  not  lamellate;  carapax  broadly  pyriform;  Tennoose 
throughout  its  upper  surface,  the  verructe  becoming  spinose  on  the  poster- 
ior portion  of  the  carapace.  Exterior  side  of  the  fixed  joint  of  outer  an- 
tennaB  with  a  long  spine  at  the  extremity,  followed  by  a  shorter.  A  short  pre- 
orbital  spine,  separated  by  a  deep  notch  from  the  post-orbital.  Margin  of 
carapace  with  five  large  spines  besides  the  post-orbital,  four  upon  the  antero- 
lateral, the  fifth  upon  the  postero-lateral  margin.  A  second  row  of  smaller 
spines  upon  the  sub-branchial  region.  First  pair  of  limbs  short;  dactyli  not 
tapering,  obtuse  and  imperfectly  spoon-shaped  at  end;  propodus  oblong, 
more  than  twice  as  long  as  wide,  smooth;  carpus  and  merus  spinose  above, 
but  without  the  smaller  tubercles  found  on  the  carapax.  Four  hinder  pairs 
slender,  cylindrical;  merus  and  carpus  spinose  above  like  those  of  first  pair; 
propodus  slightly  hirsute,  smooth;  terminal  joint  (dactylus,  tafsus)  hirsute, 
ending  in  a  recurved  claw  of  an  orange  color.  Abdomen  six-jointed  in  the 
female.  The  whole  of  the  upper  surface  of  carapax  and  limbs,  between  the 
spines  and  tubercles,  is  finely  punctate;  and  the  whole  of  the  lower  surfiMes 
tomentose. 

A  single  female  from  Mazatlan,  presented  by  Hy.  Edwards,  is  the  only 
specimen  I  have  seen  of  the  species. 

M.  X. 

Length  of  carapax  to  tip  of  rostrum 32 

Width  of  carapax  from  tip  to  tip  of  fourth  marginal  spine  30 

Length  of  first  pair 28 

LVngth  of  second  pair ^ 

Color  of  the  specimen  a  light  flesh  tint. 

No.  3.    Female,  dry.    Mazatlan.    Hy.  Edwards. 
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21.     M'lthrca  areolatus,    nov.  sp. 

The  only  species  of  Mitkracma  that  have  been,  to  my  knowledge,  previously 
described  from  this  coast  are  the  Miikrax  armahts  of  De  Sanssure,  and  the 
Mithraculus  coronatus  of  White  and  Stimpson. 

De  SauBsnre's  description  is  not  accessible  to  me,  and  the  only  mention  I 
have  of  the  species  is  in  Stimpson*s  Crust,  and  Echi.  Fac.  Shores  N.  A., 
where  the  referencu  is  given,  and  the  locality  (Mazatlan)  of  the  specimen  in 
the  Mns.  Phil.  Acad. 

MUhrcumlus  coronatus  finds  a  place  in  the  '*  Catalogue  of  Crustacea  from  the 
Ipthmns  of  Panama,  collected  by  J.  A.  McKeil,"  by  T.  Hale  Streets,  bnt  that 
anthor  does  not  state  from  which  side  of  the  Isthmus  his  specimens  came. 
I  find  the  same  species  in  S.  I.  Smith's  "  Brazilian  Crustacea,"  from  which  I 
infer  that  it  is  not  unlikely  McNeil's  specimens  were  from  Aspinwall. 

Dana  says  of  Mitkrax:  '*  Articulus  antennarum  extemarum  Imtu  apice  extemo, 
duabus  spinis  longis  armatus"  but  the  antennal  spines  in  Af .  dichotomm  of  the 
Mediterranean  are  very  short,  as  they  are  in  the  present  form.  M\lthraculu8^ 
however,  is  stated  by  Dabia  to  be  without  long  antennal  spines. 

As  the  antennal  spines  in  this  species  are  evident,  but  are  rather  teeth  or 
fobes  than  spines,  I  assume  that  I  have  before  me  either  De  Saussnre's  Mitk- 
rax armatus  or  a  new  species — most  probably  the  latter,  more  especially  as, 
besides  the  donbtful  locality,  the  proportions  of  the  carapax  given  by  S.  I. 
Smith  for  his  specimens  of  MithrcusuUu  coronatust  do  not  agree  with  the  present 
species,  which  has  the  length  and  breadth  more  nearly  equal.  I  subjoin  a 
short  description: 

Carapax  almost  orbicular,  slightly  wider  than  long;  front  fonr-lobed,  the 
pre-orbital  teeth  projecting  almost  level  with  the  two  central  lobes  which  con- 
stitute the  rostrum.  Fixed  joint  of  outer  antennce  with  two  obtuse  teeth  on 
its  outer  apex.  Antero-lateral  margin  with  five  teeth,  including  the  post- 
orbital,  third  tooth  largest. 

Begions  of  carapax  very  distinct  and  subdivided  into  areolets  answering  to 
those  of  the  Xanthinse  and  Chlorodinae;  areolets  with  punctate  surface,  without 
spines  or  teeth,  and  almost  free  from  hair.  Merus  and  carpus  of  first  pair 
with  spinose  tubercles,  hand  smooth,  cristate  above.  Those  of  female  similar 
but  smaller.  Posterior  feet  beset  with  spines  on  their  exposed  surfaces,  and 
densely  pilose. 

M.  M.     M.  H. 

Length  of  carapax 16         19 

Breadth  of  ditto 18.5      15 

Localities— Port  Escondido,  San  Jos^  Island,  Gulf  of  California.  Found  at 
low  tide  nnder  stones  and  coral.    Color,  in  spirits,  light  red. 

If  this  species  should  prove  to  be  new,  I  propose  to  name  it  Mitkrax  areo- 
latus.  The  female^,  when  collected  in  the  month  of  August,  were  loaded 
with  ova. 

No.  13.  Male  and  female,  in  spirits.  Gulf  of  California.  Fisher  and  Look- 
ington. 
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Fiskeria.    nov.  ger. 

Carapax  orbicalo-ovate,  depressed,  with  short  preorbital  and  post-ortatil 
spines.  First  joint  of  outer  antennsB  wide,  terminating  outwardly  in  a  bsg 
spine,  which  is  followed  by  three  others,  which  form  the  inferior  mugia  of 
the  orbit.  Chelipeds  of  male,  2%  times  the  length  of  carapax;  those  of  fe- 
male shorter  than  the  second  pair.  Fingers  serrate,  obtuse  and  impetfed; 
spoon-shaped  at  tip.  , 

This  genus  is  evidently  nearly  allied  to  Mithrax,  but  the  great  length  of  tk 
first  and  second  pairs  of  limbs  in  the  male,  as  compared  with  the  carapax,  ui 
the  row  of  teeth  on  the  external  margin  of  the  fixed  antennal  joint,  appear  to 
necessitate  its  separation.  The  general  aspect  of  the  single  species  here  de- 
scribed is  totally  different  from  that  of  If.  dichotomus  or  M.  <isper,  wbieh  are 
the  only  two  species  I  have  seen  figured. 

22.     Fiskeria  depressa, 

Male — Carapax  depressed,  widely  pyriform,  the  regions  marked  by  sligbi 
elevations  granulated  on  the  summit,  the  margins  and  spaces  between  the  eie- 
vationH  somewhat  tomentose.  Bostrom  bifid,  short,  reaching  to  the  centre  of 
the  terminal  joint  at  base  of  outer  antennsB.  A  long  spine  at  the  extenul  an- 
gle of  the  fixed  joint  of  outer  antennae,  succeeded  by  three  smaller  8|nnet> 
Movable  base  of  outer  antennaa  as  long  as  flagellum,  second  joint  largest,  9e^ 
ond  and  third  joints  slender,  cylindrical. 

Upper  surface  of  carapax  almost  spineless,  margins  and  orbits  spinous.  Ch^ 
bit  with  two  teeth  above  and  four  acute  spines  below,  the  two  anterior  rf 
which  belong  to  the  fixed  joint  of  antennsB.  A  row  of  teeth  on  the  hepatic  re- 
gion, continued  outwards  from  the  maxillipeds. 

Chelipeds  of  male  enormously  long,  ischium  produced  into  an  acute  ^ 
on  its  anterior  border;  meros  rounded,  as  long  as  post-rostral  portion  of  e«»- 
pax,  beset  with  acute  spines  on  its  upper  surface;  carpus  short,  tubercTiUted: 
manus  slightly  longer  than  entire  length  of  carapax  (measuring  to  the  end  of 
the  fixed  finger) ;  entirely  smooth,  compressed  and  broad,  with  rounded  npp*' 
and  lower  edges;  dactyli  gaping,  their  obtuse  ends  imperfectly  spoon-shftp« 
and  serrated,  movable  finger  with  a  tubercle  at  half  its  length  on  inner  bonier. 
Second  pair  1  %  times  as  long  as  carapax,  meros  similar  to  that  of  fire*  P^' 
with  a  row  of  about  ten  long  spines  on  its  upper  surface,  and  a  single  spine 
on  the  distal  extremity  of  its  lower;  carpus  with  a  few  spines;  propodnsteiy 
slender,  entirely  unarmed.  Three  hinder  pairs  similar  to  second  pair,  au 
with  a  single  spine  at  distal  end  of  underside  of  meros.  Four  hinder  ^ 
sparsely  hirsute  above. 

M.M. 

Length  of  carapax '^' 

Width  of  ditto 24 

Length  of  first  pair 68 

Length  of  manus  of  ditto ^ 

Length  of  second  pair •* 

Length  of  fifth  pair 33 

These  measurements  are  taken  from  the  largest  of  six  male  apedmena  f fob 
Port  Escondido,  Lower  California. 
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Female — Carapox  as  in  male.    Chelipeds  Bhorter  than  second  pair,  fingers 
less  widely  gaping,  no  tooth  on  movable  finger.    In  other  respects  as  in  male. 

M.  M. 

Length  of  oarapax 21 

Width  of  ditto 18 

Length  of  first  pair 24 

Length  of  second  pair.* 29 

These  dimensions  are  taken  from  the  largest  of  eight  specimens  from  Port 
Escondido  and  San  Jos^  Island,  Gnlf  of  California. 

Color,  in  spirits,  bright  red,  the  smooth  manns,  undersides  of  legs,  and 
bnccal  apparatus  especially  bright. 

No.  21.    Male  and  female,  in  spirits.    Fisher  and  Lockington. 

23.     MUkraeulus  triangulatus,    nov.  sp. 

Carapax  as  broad  as  long;  in  form  an  acute  isosceles  triangle  truncated  in 
front;  regions  prominent,  antero-lateral  margin  with  three  lobes.  Rostrum  very 
short,  bifid,  scarcely  projecting  beyond  the  line  of  the  fixed  joint  of  the  outer 
antennra,  which  terminates  in  a  blunt  tooth,  followed  by  a  second  tooth  or 
rather  lobe,  forming  part  of  the  lower  margin  of  the  orbit.  Outer  autennad 
oiliate,  movable  basal  joints  cylindrical,  short;  second  joint  considerably 
stouter  than  the  third.  Lower  margin  of  orbit  formed  by  the  teeth  belonging 
to  the  fixed  antennal  joint,  followed  by  a  small  tooth  intervening  between 
them  and  the  post-orbital.  Pre-orbital  tooth  scarcely  evident,  forming  the  ob- 
tuse termination  of  the  elevated  orbital  region. 

Chelipeds  stout,  longer  than  the  second  pair  by  almost  the  length  of  the 
hand,  arm  tubercular  above,  hand  and  carpus  smooth,  the  former  broad  and 
heavy,  stouter  than  the  arm;  dactyli  obtuse  and  spoon-shaped  at  end,  the 
movable  one  with  a  single  tubercle  on  the  inner  margin. 

Hinder  limbs  tubercular  on  upper  surface;  carapax  and  chelipeds  without 
tomentosity,  but  a  few  hairs  scattered  on  the  hinder  limbs.  Females  much 
smaller  than  males;  the  chelipeds  small,  about  equal  in  length  to  the  second 
pair. 

Locality — Gulf  of  California. 

M.  M.     M.  H. 

Length  of  carapax 16       13.5 

Length  of  first  pair 27       11.5 

Length  of  second  pair 15        12 

Width  of  carapax  across  the  posterior  portion,  where  widest. . .  14        12 

The  areolets  of  the  carapax  are  prominent,  but  without  spines;  but  the  two 
largest  posterior  lobes  of  the  antero-lateral  margin  are  tubercular,  and  there 
are  a  few  small  tubercles  on  each  postero-lateral  margin. 

Color,  in  spirits,  uniform  reddish. 

No.  15.    Several  specimens,  both  sexes,  in  spirits.    Fisher  and  Lockington 

24.  Mithractdus  coronatus,  Stimpson.  Amer.  Jour.  Sci.,  second  ser., 
XXIX,  1860,  p.  132;  Am.  Lye.  Nat.  Hist.,  New  York,  VII,  p.  186;  White  (?), 
List.  Crnst.  Brit.  Mus.,  p.  7;  T.  Hale  Streets,  Proc.  Acad.  Nat.  Sci.,  Phil., 
Dec.  5,  1871,  p.  239. 
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This  species  is  mentioned  by  Hale  Streets  in  his  "  Catalogue  of  Gnistaceft 
from  the  Isthmus  of  Panama,  collected  by  J.  A.  McNeil/'  but  that  author 
does  not  state  whether  the  speoimens  were  from  the  Pacific  or  Atlantic  shore 
of  the  Isthmus.    It  is  found  at  Aspinwall  and  along  the  Brazilian  coast. 


25.  Tyche  brevipoatris.    Nov.  sp. 

Carapax  an  elongated  rectangle  with  sinuate  sides;  rostrum  short,  depressed; 
laminate;  pre-orbital  spine  long,  elevated,  produced  almost  as  far  forwards 
as  the  rostrum  when  viewed  from  above.  A  thin  broad  lobe  behind  the  pre- 
orbital  spine,  concealing  the  elongated  eyes  except  at  the  tip.  Fixed  joint  of 
outer  antennfid  narrow,  and  boldly  relieved  from  the  surrounding  parts,  sec- 
ond and  third  joints  cylindrical.  Peduncles  of  eyes  inserted  level  with  the 
fixed  joint  of  antennae.  Anterior  portion  of  carapax  bent  downwards,  poste- 
rior portion  shield-shaped,  the  lateral  and  posterior  margins  overhanging,  the 
latter  thin.  First  pair  of  limbs  shorter  than  second,  scarcely  projecting  be- 
yond the  carapax.  Second  pair  about  as  long  as  carapax,  slender;  sucoeediuf; 
pairs  similar. 

M.M. 

Length  of  carapax 17 

Width  of  ditto 11 

A  single  female  specimen  from  Port  Escondido,  Gulf  of  California. 

The  general  aspect  of  this  little  crab  is  that  of  a  dried  leaf;  the  anterior 
portion,  deflected  and  somewhat  pilose,  does  not  attract  the  eye,  while  the 
shield-shaped  posterior  portion  is  very  conspicuous.  From  the  cential  tuber- 
cle of  the  gastric  region,  which  is  the  most  elevated  portion  of  the  carapax, 
a  ridge  is  continued  outwards  on  each  side  to  t tie  margin  of  the  carapax,  the 
surface  of  which  is  increased  by  expansions  with  sinuate  edges.  The  whole 
of  this  leaf-like  posterior  surface  is  inclined  in  the  opposite  direction  to  the 
frontal  portion.  The  pre-orbital  spines  project  like  a  pair  of  horns  immedi- 
ately in  front  of  the  eye-shields,  eaeh  of  which  is  an  obtuse  isosceles  triangle 
with  its  apex  directed  laterally. 

As  the  specimen  is  a  fentele  it  is  impossible  to  be  certain  whether  the  BJoall 
chelipeds  are  characteristic  of  the  species,  or  of  the  sex  only.  I  have  placed 
this  species  in  the  genus  Tyche  of  Bell,  with  which  it  has  the  following  char- 
acters in  common:  Eyes  without  orbits,  hiding  below  the  carapax,  which  is 
oblong,  wide  in  front  and  broad  across  the  orbits,  depressed,  without  post-or- 
bital spines,  and  with  pre-orbital  spines  produced  to  a  line  with  the  rostrum; 
first  joint  of  external  antennae  long,  unarmed. 

This  form  differs,  however,  from  the  generic  description  as  given  by  Dana, 
in  the  shortness  of  the  rostrum,  which  is  bent  downwards,  but  not  more  bo 
than  the  anterior  portion  of  the  carapax. 

EUBYPODIDiE. 

26.  Oregonia  gracilis.    Dana.     U.  S.  Ex.  Exp.,  I,  106,  pi.  Ill,  f .  2.    Stiiiip- 

son.    Crust  and  Echi.  Pac.  S.  N.  A.,  16. 
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27.  Oregonia  hirta,    Dana.     U.  8.  Ex.  Exp.,  I,  107,  pi.  Ill,  f.  3.     Stimp- 

son.    Crust,  and  Echi.  Pao.  S.  N.  A. 

Both  the  OregonuB  are  found  in  deep  water.  Locality,  Puget  Sound.  I 
haye  not  seen  either  of  these  species. 

28.  Leptopodia  debUis.     S.   I.   Smith.     Rep.   Peabody  Acad.  Sci.,  1869. 

Panama,  Pearl  Islands. 
A  single  specimen  of  this  species  was  found  in  Mr.  Fisher's  collection,  from 
the  Gnlf  Coast  of  Lower  California.  . 

29.  Inachoides  ( Mrcrorhynchus)  HemphilUi.     Lookington.    Proc.  Cal.  Acad. 

Sci.,  February  7,  1876. 

I  haye  been  in  some  doubt  whether  to  refer  this  species  to  Inachoides  or 
MicrorhynchuSt  but  as  the  eyes  are  tolerably  elongated  and  do  not  appear  to  be 
retractile  within  the  small  orbits,  I  prefer  the  former.  On  the  other  hand,  it 
differs  from  both  genera  in  the  absence  of  a  post-orbital  spine,  unless  a  single 
spine  on  the  antero-lateral  margin,  situated  almost  the  length  of  the  rostrum 
*  behind  the  eyes,  can  haye  a  right  to  that  name.  The  rostrum  is  one-fourth 
the  length  of  the  posterior  portion  of  the  carapax.  The  want  of  a  post-orbital 
spine  scarcely  witrrants  the  establishment  of  a  new  genus,  but  the  definition 
of  the  genus  Innchoides  must,  to  admit  it,  be  altered  slightly,  thus — 

Inachoides.  Edwds  and  Lucas.  Carapax  valde  gibbosus  rostro  hngiuscubf 
acutOf  spina  post-orbitali  parva  aut  nulla.  Pedes  8,  postici  sat  longif  gracUlimi. 
Articvius  antennarum  exiemarum  Imus  angustus. 

The  words  atU  nulla  admit  the  present  species.  Localities— San  Diego,  San 
Luis  Obispo,  both  in  Upper  California;  La  Paz,  where  it  has  been  dredged 
from  a  bottom  of  sand  and  mud;  San  Jos^  Island;  Amortiguado  Bay;  Port 
Escondido;  Mulege  Bay-  all  in  the  Gulf  of  California.  The  largest  specimen 
I  have  seen,  a  male,  exceeds  in  size  the  type  in  the  possession  of  the  Acad- 
emy.   The  dimensions  are  as  follows:     ^ 

M.  M. 

Length  of  carapax,  including  rostrum 34 

Greatest  width  of  ditto 13 

Length  of  first  pair •. 40 

Length  of  second  pair 70 

One  of  the  largest  females  measures  15  m.  m.  in  length  and  8  in  width.  The 
carapax  of  this  species  is  free  from  the  parasitic  growth,  often  so  abundant  on 
maioid  crabs. 

No.  2.    Male,  San  Diego,  7  fms.    Hy.  Hemphill. 

30.  Inachoides  brevirostrum.    noy.  sp. 

Carapax  pyriform,  the  regions  in  the  central  line  of  the  body  more  eleyated 
than  the  lateral  regions.  Bostrum  short,  simple,  consisting  of  the  spinous 
termination  of  the  septum  diyiding  the  fossettes  of  the  inner  antennae.  Op- 
posite the  anterior  extremity  of  each  fossette  an  acute  tooth,  so  that  the  ros- 
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tram  is  somewhat  trifid.  Eyes  long,  not  retractile.  A  small  pre-orbital  spine. 
Fixed  joint  of  external  antennas  prolonged  externally  into  a  short  bnt  acute 
spine;  movable  joints  not  concealed  nnder  the  rostrum.  First  pair  of  feet 
shorter  than  the  second  in  the  male,  than  the  third  in  the  female;  slender, 
cylindrical,  the  dactyli  straight,  in  contact  thronghoat  their  whole  length,  and 
almost  equal  in  length  to  the  manus.  Four  hinder  pairs  slender,  cylindrical, 
the  second  rather  more  than  lyi  times  the  entire  length  of  the  carapax.  Car- 
apax  and  abdomenHomentose,  chelipeds  tomentose,  four  hinder  pairs  ciliate, 
sides  of  rostrum  ditto.  Locality,  Magdalena  Bay,  L.  C;  dredged  at  u  depth 
of  three  fathoms.^  Four  females  and  one  male. 

K.  M. 

Length  of  carapax 9.5 

Widthofditto 6. 

The  females  are  wider  in  proportion  than  the  males.  Notwithstanding  the 
oomparatiye  shortness  of  the  rostrum,  and  also  of  the  carapax,  the  characters 
of  the  eyes  and  antenme  prove  this  species  to  be  an  Inachoides. 

PERICEEID^. 

PKBICEKIN£. 

31.  Pugettia  gracilis.    Dana.     U.  S.  Ex.  Exp.,  I,  117,  pi.  IV,  f.  3.    Stimp- 

son.    Crust,  and  Echi.  Pac.  S.  N.  A.,  16. 

Localities — Puget  Sound,  Yancouyer's  Island;  Mutiny  Bay,  Alaska;  San 
Luis  Obispo. 

No.  — .     Male,  in  spirits,  Vancouver's  Island. 

No.  19.  Female,  in  spirits,  Mutiny  Bay,  Alaska.  Presented  by  Alaska 
Commercial  Company. 

32.  Pugettia  Richii.    Dana.     U.  S.  Ex.  Exp.,  I,  117,  pi.  IV.  f.  4.    Stimp- 

son.    Crust,  and  Echi.  Pac.  S.  N.  A.,  17. 
The  only  locality  at  present  certainly  known  for  this  crustacean  is  San  Di- 
ego.    Dana  says  of  his  specimen,  "  From  California." 
No.  9.     Several  dried  specimens  from  San  Diego.    Henry  Hemphill. 

33.  Peltinia  longioculis.     nov.  sp. 

Posterior  portion  of  carapax  broadly  triangular,  post-orbital  spine  expanded, 
trans-orbital  width  rather  less  than  half  the  greatest  width;  rostrum  short, 
stout,  bifid.  Stomachal  region  prominent.  Fixed  joint  of  external  antenns 
emarginate  at  apex,  the  outer  tooth  acute,  not  longer  than  the  inner.  Pedun- 
cles of  eyes  about  equal  in  length  to  the  distance  between  the  eyes.  Tint 
pair  of  feet  about  equal  in  length  to  the  second  and  to  the  length  of  the  bodj; 
meros  tuberculate;  hand  thin,  broad,  smooth,, marbled;  fingers  touching  at 
the  extreme  tip  only;  a  tooth  on  the  inside  of  the  movable  finger  near  its  base- 
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Four  hinder  pairs  short,  slender,  cylindrical,  Fetose,  except  the  tarsus,  which 
is  smooth  and  shining,  like  the  manus  of  the  first  pair.  Carapax  and  abdomen 
tomentose  aboTe  and  below.  A  single  specimen,  male,  fonnd  among  a  num- 
ber of  another  species  from  different  localities,  so  that  its  locality  is  uncertain, 
further  than  that  it  is  from  Lower  California.  Length  and  breadth  nearly 
equal,  about  eight  millimetres. 

This  species  differs  from  Pdttn'uif  Dana,  in  the  length  of  the  eyes.  The  an> 
tennoB  are  not  hidden  by  the  rostrum,  so  that  it  is  impossible  to  place  it 
among  the  Epialtinae.  It  appears  to  me  to  be  in  its  characters  intermediate 
between  Acanthonyx  and  Epialtus^  and  therefore  should  find  a  place  in  Pdtxnia, 
but  to  accommod  ite  it  the  character,  **  Eyes  not  retractile^  short,"  must  be 
changed  to  **  Eyes  not  retractile,  of  variable  length." 

EPIALTINS. 

34.  Epialtus  produetus.    Randall.    J.  A.  N.  S.    Phil.,  VIII,  110.     Gibbes. 

Proc.  Am.  Asso.,  1850,  p.  173.    Dana.    U.  S.  Ex.  Exp.,  I,  133,  pi. 
VI,  f.  2. 

The  figure  in  Dana's  work  represents  the  female,  which  differs  so  much 
from  the  male  that  it  might  easily  be  mistaken  for  a  distinct  species.  The 
largest  specimen  in  this  collection  is  a  male  from  Santa  Rosa  Island,  Cal., 
collected  and  presented  by  W.  G.  W.  Harford.  This  specimen  displays  well 
'  the  differences  between  the  sexes.  It  is  armed  with  a  large  pair  of  chelipeds] 
the  hand  and  fingers  of  which  equal  in  length  the  breadth  of  the  carapax. 
The  four  hinder  pairs  of  legs  are  long  and  slender,  and  the  carapax  in  all  its 
dimensions  greatly  exceeds  that  of  the  female. 

No.  4.    Male,  fine  specimen,  dried.    Santa  Barbara.    ^.  G.  W.  Harford. 

No.  5.    Female,  dried.    Donor  unknown. 

35.  EpiaUus  NuUaUii.    Randall,  loe.  cit.,  VIII,  109,  pi.  III.     Gibbes.    loc. 

cit ,  p.  173. 

It  is  rather  strange  that  this  crustacean  should  not  haye  found  its  way  into 
our  collection.    Randall  gives  '*  Upper  California  "  as  its  locality. 

36.  Epialtus  minimus.    Lockington.    nov.  sp. 

Rostrum  larger  than  usual  in  the  genus,  the  emarginated  extremities  diver- 
gent. Trans-orbital  width  small.  No  pre-orbital  or  post-orbital  spine.  An- 
tero-ltfteral  margin  with  two  triangular  teeth,  the  anterior  much  the  largest, 
their  front  margin  at  right  angles  to  the  carapax.  Without  the  anterior 
of  the  teeth,  the  form  of  the  carapax  would  be  triangular.  Distance  from 
the  anterior  line  of  the  first  teeth  to  tip  of  rostrum  about  equal  to  the  poste- 
rior portion  of  the  carapax.  First  pair  of  feet  in  the  male  longer  than  the 
second,  fingers  obtuse  and  imperfectly  spoon-shaped  at  their  tips.  Eight  pos- 
terior feet  slender,  cylindrical,  naked,  except  terminal  joint,  which  is  fringed 
below  with  short  setae.    Penultimate  joint  with  one  or  two  small  spines  on 
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the  under  side.     Localities— Port  Escondido,  San  Jose  Island,  both  in  the 
Gnlf  of  California.    Found  at  low  tide  under  stones  and  in  coral. 

c?      9 

M.  M.    IC.M. 

Length  of  carapax 14        U 

Width  of  ditto 11         12 

Length  of  first  pair 18 

The  carapax  of  the  largest  female  is  stouter  and  broader  than  that  of  the 
largest  male,  but  the  latter  more  than  makes  up  for  this  deficiency  by  the  ex- 
tra length  of  his  chelipeds.  In  some  of  the  females  the  manus  is  tubercu- 
lated,  but  is  smooth  in  the  males  and  in  other  females. 

No.  17.     Male  and  female,  in  spirits.    Fisher  and  Lockington. 

PABTHENOPIDS. 

37.  Parlhenope  {Lambrus)  punctatissima,     Owen.    Zool.  Beechey's  Voyage, 

81,  pi  XXIV,  f.  4.     Stimpson.     Crust,  and  Echi.  Pac.  S.  N.  A.,  18. 

38.  Lambrus  frons-acutia.    Lockington.     Proc.  Cal.  Acad.  Sci.,  Feb.  7th, 

1876. 
From  Boca  de  Los  Piedras,  Sinaloa,  Mr.  W.  J.  Fisher  brought  two  small 
specimens. 
No.  8.    Santa  Oatalina  Island.    Hy.  Hemphill  (dried). 

39.  Crifptapodia  oocidentcUis,    Dana.    Am.   Jour.  Sci.,  2d  ser.,  XVIII,  430. 

Gibbes.    Proc.  Elliott  Soc.  Nat.  Hist.,  Charleston,  S.  C.    Stimpson. 
Crust,  and  Echi.  Pac.  S.  N.  A.,  18. 

Dr.  Kellogg  read  the  following  paper: 

liUdwigla  Scabriuscula. 

BT  DB.  A.  ZXLUOaO, 

Stem  annual,  erect,  branching  from  the  base,  somewhat  scabrous  through- 
out, slightly  decurrent-angled;  leaves  opposite — upper  small  (i-inch  long; 
one  or  more  lines  wide),  sessile,  oblong-linear  acute;  base  subclasping 
margin  entire,  or  obsoletely  toothed  and  soabrulose;  flowers  axillary,  sessQe 
or  subsessile,  solitary  or  clustered — six  to  nine  or  more  in  a  whorl  inTolting 
the  stem;  petals  whitish,  obovate-cuneate;  claw  short,  nearly  as  long  as  th« 
capsule — two  to  three  times  the  calyx;  stigma,  four-lobed  and  capitate,  style 
twice  longer  than  calyx;  capsules,  ovoid,  subquadrangular,  angles  slightly 
marked  (eight-angled  chiefly  near  the  truncate  apex;  the  four  intermediate 
angles  often  processed  into  obsolete  secondary  teeth).  Seeds  obovate,  mi- 
nutely roughened  and  very  obtusely  striate;  reddish  brown.  Muddy  mugiiiB 
of  streams  and  lakes ;  spicate  fruited  throughout  main  stem  and  branches.  The 
lower  leaves  are  wanting  in  several  collections;  intramax^ginal  veins  exceed- 
ingly obscure  in  the  upper  lesser  leaves. 

I 
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W.  N.  Lockington  read  the  following: 
Remarks  upon  the  rarioas  Fishes  known  as  Rock  Cod. 

BY  W.   H.  liOGEIMGTON. 

Probably  the  most  abundant  fish  in  oar  markets  are  those  known  as  rotsk 
cod.  At  least  seyenteen  species  are  thns  called,  eleven  of  them  belonging  to 
Cnyier's  genus  St^bastes,  four  to  ChiropinSt  and  those  others  to  as  many  sepa- 
rate genera. 

In  1854,  and  the  subsequent  years,  as  will  be  found  by  reference  to  the  first 
volume  of  the  *'  Proceedings  of  the  California  Academy  of  Sciences,"  the  dis- 
tinguished icthyologist,  W.  B.  Ayres,  described  eight  species  of  Sebastes,  be- 
sides a  large  number  ^f  other  fishes — about  sixty-eight  in  all.  Of  the  eleven 
species  of  Sebastes  described  by  Ayres  and  Girard,  we  have  within  these  last 
two  months  found  in  the  markets  all  but  three,  viz:  S.  nigrocructuSt  Ayres;  S. 
elongatus,  Ajrea;  and  S.  ovaliSt  Ayres.  The  first  of  these,  distinguished  by 
several  black  bands  acioss  its  body,  is  well  known  to  the  fishermen;  of  the 
second,  which  is  characterized  by  its  elongated  body  and  light  yellowish  brown 
color,  with  blackish  brown  spots,  the  Academy  possesses  a  specimen;  but  I 
have  not  yet  seen  the  third,  and  Dr.  Ayres  himself  states  that  it  is  rare. 

8.  ruber.  Ayres.  This  species  attains  a  large  size  and  a  weight  of  from  ten 
to  twelve  pounds.  It  is  of  an  almost  uniform  bright  red,  with  a  great  abun- 
dance of  small  accessory  scales  on  the  large  ones. 

8,  hdvomaculaius.  Ayres.  This  rosy-tinted  fish  may  readily  be  distinguished 
from  8.  ruber  and  8.  rosaceuSf  not  only  by  its  much  smaller  dimensions,  but 
also  by  the  row  of  three  bright  pink  spots  which  adorn  each  flank.  It  does 
not  appear  to  exceed  a  foot  in  length.  In  the  month  of  June  it  was  frequently 
brought  into  our  markets. 

8.  raaabeus,  Girard.  About  this  species  there  is  still  some  ambiguity,  and 
it  is  not  unlikely  that  two  distinct  forms  are  confounded  under  this  name. 
The  name  was  first  applied  by  Girard  to  a  large  species  of  Sebastes  figured  in 
the  P.  B.  B.  Bep.,  vol.  x,  pi.  xxii,  and  incorrectly  supposed  by  that  naturalist 
to  be  the  same  with  the  8,  ruber  of  Ayres.  Girard 's  figure  is  in  many  respects 
faulty,  and  in  his  description  he  refers  to  an  error  in  the  form  of  the  caudal 
fin,  which  is  drawn  rounded,  while  in  the  fish  it  is  sub-concave.  The  outline 
figure  given  by  Ayres  at  Pro.  Cal.  Acad.,  vol.  ii,  fig.  62,  is  more  correct,  but 
Ayres  gives  no  description.  As  I  have  lately  had  the  advantage  of  handling 
several  specimens,  I  think  it  may  be  well  to  notice  a  few  particulars,  some  of 
vrhich  are  not  mentioned  by  Girard.  The  ventral  fins  are  long  and  pointed, 
nearly  equaling  the  pectprals,  and  extending  beyond  the  vent;  the  pectorals 
also  are  long  and  pointed,  the  longest  rays  extending  to  within  four  scales  of 

PBGC.  Oal.  Acad.  Sgx.,  Vol.  YII.— 6. 
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a  perpendicular  drawn  from  the  first  anal  spine ;  and  the  rays  of  both  these 
pairs  of  fins  are  slim  and  delicate. 

The  second  spine  of  the  anal  fin  is  stoutest,  bat  is  shorter  than  the  third; 
the  first  soft  rays  of  the  anal  are  very  long,  much  exceeding  the  posterior  rays, 
and  extending  to  the  origin  of  the  exterior  rays  of  the  caudal;  and  the  caudal 
fin  is  most  distinctly  sub-oonoave,  with  the  line  of  the  outer  fin  rays  continued 
forward  as  a  ridge  for  some  distance  along  the  caudal  peduncle.  The  two 
lower  spines  of  the  pre-operculum  are  more  developed  than  in  Girard's  plate, 
and  the  spinous  dorsal  is  more  correctly  shown  in  Ayres'  outline  figure. 
Ayres  has,  however,  omitted  the  characteristic  broad  short  spine  situated  di- 
rectly over  the  centre  of  the  maxillary. 

Girard  gives  his  S.  rosacens  '*two  pairs  of  small  and  horizontal  spines" 
upon  the  upper  surface  of  the  head.  The  specimens  we  examined  were  pro- 
vided with  five  pairs  of  spines,  none  of  them  very  conspicuous.  There  are 
two  long,  low,  orcipital  spines,  between  which*  and  the  eyes  are  three  pairs  of 
very  small  spines;  a  fourth  pair  (supra-orbitals)  occurs, on  the  extreme  edge 
of  the  upper  margin  of  the  orbit,  above  the  pupil;  the  space  between  the  eyes 
is  unarmed,  and  the  fifth  pair  is  situated  between  the  nostrils. 

Girard  gives  the  color  as  "  a  uniform  reddish  or  crimson  tint,  lighter  be- 
neath than  above,*'  characters  which  agree  with  8.  ruber,  8.  rosaceus  is  far 
from  uniform  in  tint  when  fresh,  the  upper  portion  of  the  head  and  back  be- 
ing extensively  blotched  with  a  darker  red  than  the  ground  tint,  inclining  to 
brown.  In  view  of  all  these  differences,  I  think  it  not  improbable  that  Girard's 
figure  may  be  that  of  another  species  which  I  have  not  yet  seen,  in  which  ease 
Ayres'  species  would  no  longer  be  rosctceus,  and  might  fitly  be  named  5. 
JyresiL  I  may  here  mention  that  I  have  had  a  large  specimen  brought  to  me 
from  deep  water,  and  presenting  several  differences  from  the  typical  S,  rosa- 
ceuSf  but,  as  it  is  deformed  about  the  jaws  and  dorsal  fins,  I  think  it  best  at 
present  to  include  it  under  that  species. 

8,  nebulosuSf  Ayres,  is  a  tolerably  common  fish  in  our  markets,  and  is  per- 
haps one  of  the  most  beautiful  of  this  gorgeously  colored  genus  of  fisheB, 
adorned  as  it  is  with  yellow  bands  and  blotches  upon  a  dark,  almost  bUck, 
ground.  The  largest  specimen  in  the  collection  of  the  Academy  is  eleven 
inches  long,  but  has  a  girt  of  nine  inches  and  a  half;  this  species  being  one 
of  the  stoutest  and  deepest  of  the  genus.  I  subjoin  measurements  of  another 
specimen  which  came  into  our  hands: 

Inches. 

Length 11 

Length  of  head 3 

Girth  in  thickest  part 10.2 

Length  of  spinous  dorsal 4 

Length  of  caudal  fin S 

Length  of  pectorals 2.5 

5.  paucispinis.  Girard.  This  is  one  of  the  most  singular  fishes  of  the  genns, 
its  lower  jaw  reaching  forward  and  upward  so  much  that  the  tip  of  the  man- 
dible continues  around  the  cone  of  the  dorsal  outline.    This  species  is  far 
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from  common.    Following  are  the  dimensions  of  a  specimen  recently  pre- 
sented to  the  Academy: 

Inch£8, 

Total  length 5.3 

Length  of  head 4.8 

Length  of  spinous  dorsal 4.5 

Length  of  caudal , .  3 

Length  of  ventrals 3 

Length  of  lower  jaw 3.5 

Girth  in  thickest  part 3.7 

Diameter  of  eye 1 

S.  nielanops.  Glrard.  In  the  month  of  June  this  species  was  abundant  in 
the  markets.  It  is  a  sober-colored  fish,  attired  in  black  and  gray,  the  black 
in  varying  proportions  upon  the  lighter  ground;  and  in  size  it  is  usually  supe- 
rior to  S.  ruber  and  S,  rosaceus. 

S,  flavuliLS.  Ayres.  This  species  is  not  so  uncommom  as  Ayres  believed  it 
to  be  when  he  described  it.  During  June  of  this  year  it  was  nearly  as  abun- 
dant as  S.  helvomac\daius,  S.  melaiiopSf  or  S,  auriculcUus,  and  more  so  than 
either  species  of  Sebckstes.  It  is  readily  distinguished  by  the  greenish  brown 
and  yellowish  green  tints  of  the  back  and  sides,  as  well  as  by  the  third  spine 
of  the  anal  fin,  which  is  longer  than  the  second,  instead  of  about  equal  to  it, 
as  in  S.  nielanops,  which  is  a  closely  allied  form.  The  largest  specimen  seen 
by  us  measured  as  follows : 

Inches. 

Total  length 15.5 

Length  of  head • 4.2 

Length  of  spinous  dorsal 4.2 

Length  of  caudal 3 

Girth  in  thickest  part 10 

Diameter  of  eye 1 

S.  auriculatus.  Girard.  This  fish  can  always  be  distinguished  by  a  black 
mark  upon  each  of  the  gill-covers,  very  obvious  in  the  younger  fish,  and  suf- 
ficiently distinct,  though  less  clearly  outlined,  in  older  specimens.  The  gen- 
eral color  is  a  dull  reddish  brown,  with  cloudings^  of  a  darker  tint  upon  the 
back  and  sides;  these  cloudings,  like  the  black  spot  before  mentioned,  becom- 
ing more  diffused  and  indistinct  with  increasing  size  and  age.  This  appears 
to  be  the  only  species  of  Sebastes  which  frequents  the  Oakland  side  of  the  bay, 
where  it  is  very  commonly  taken  with  hook  and  line  from  the  railway  wharf. 
The  bay  upon  the  Oakland  side  is  less  saline  than  at  San  Francisco,  the  in- 
flux of  the  tide  damming  up  the  fresh  waters  of  the  Sncramento  and  other 
smaller  rivers  and  creeks,  and  throwing  them  toward  the  main-land.  Many 
of  the  marine  fishes,  therefore,  do  not  visit  this  side,  while  salmon  are  fre- 
quently taken  there.    A  large  S.  auriciUaius  measured  as  follows: 
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Indus. 

Length 16.5 

Depth  at  origin  of  first  dorsal 4.7 

Length  of  dorsal 8.5 

Length  of  head 4.3 

Anarhichthi/s  fdis.  Girard.  This  rapacious  fish,  a  near  relatiye  of  the 
wolf-fish  of  the  Atlantic,  attains  a  large  size.  One  obtained  recently  in  the 
market  measured  four  feet  nine  and  a  half  inches  from  snout  to  tip  of  caudal 
fin,  and  one  of  larger  dimensions  was  received  by  the  Academy  last  year,  but 
was  lost  for  want  of  a  vessel  sufficiently  large  to  contain  it  in  spirits.  The 
specimen  described  by  Girard  was  only  fifteen  inches  long.  Some  few  weeks 
ago  I  saw  in  the  papers  an  item  detailing  how  some  one  in  the  north  of  diis 
State  had  found  an  *'  infant  sea-serpent  "  seven  feet  long,  with  a  long  fin  on 
the  back  and  another  below,  both  reaching  to  the  tail,  a  conical  head  and 
large  teeth,  etc.  The  description  was,  in  fact,  a  tolerably  correct  one  of  a 
specimen  of  this  fish  of  about  the  size  of  that  sent  to  the  Academy.  It  is  not 
very  common,  but  is  occasionally  brought  to  market,  and  is  eaten  by  the 
Chinese. 


Begulab  Meeting,  Auguht  7th,  1876. 
Dr.  A.  B.  Stx)ut  in  the  Chair. 
Sixty  members  present. 

Donations  to  the  Museum:  From  Capt.  H.  Johnson,  oyaiy  of 
viviparous  perch,  larva  of  Prioiius  Calif omicua.  From  J.  P. 
Dameron,  specimen  of  Gillichthys  mirabilis.  From  Wm.  J. 
Fisher,  specimens  of  Conorhynchus,  aphyrcena^  argeniea,  Tetraodcm 
polita,  Mustelus  CaXifomicMS^  Trachyyiotus  ovatus,  Paralabrax  neb- 
vlifer^  Sasmicosisiphus  pulcher,  Argyreioaus  Facificus,  Gelasimus 
princeps,  Orapaua  strigosua.  From  J.  M.  Middleton,  five  speci- 
mens of  cinnabar  from  Sulphur  Banks,  Lake  County.  From 
Henry  Edwards,  one  specimen  of  silver  ore  from  Austin,  Ne- 
vada, five  specimens  crystals  of  cinnabar  from  interior  of  chim- 
ney of  furnace,  Lake  County.  From  Governor  Wm.  Holden, 
two  specimens  silver  ore  from  Elko  District,  Nevada.  From 
Mr.  Glass,  calc-spar  and  asbestos  from  Calaveras  County. 
From  A.  J.  Severance,  two  specimens  of  greenstone  (diamond 
drill  core),  from  Yuba  County,  and  two  specimens  of  silver  ore 
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from  Nye  County,  Nevada.    From  C.  D.  Gibbes,  four  specimens 
of  coal  from  Australia,  Nanaimo  and  Mt.  Diablo. 

W.  N.  Lockington  read  the  following: 

Notes  on  some  California  Marine  Fishes,  with  Descrip- 
tion of  a  New  Species. 

BY  W.  N.   L0GEZ170T0N. 

Mr.  W.  J.  Fisher,  formerly  Librarian  of  this  institution,  is  now  engaged  in 
collecting  objects  of  Nataral  History  on  the  coast  of  Lower  California.  I 
have  up  to  this  period  received  two  consignments  from  him,  consisting  of 
skins  of  birds  and  mammals,  shells,  Crustacea,  and  a  few  reptiles  and  radiates. 

As  the  Academy  kindly  assisted  us  by  furnishing  alcohol,  and  as  we  wish 
to  do  our  best  to  make  the  collection  in  this  building  a  complete  one  as  re- 
gards Califomian  species,  we  shall  from  time  to  time,  as  we  are  able  to  iden- 
tify and  describe  them,  present  specimens  of  such  forms  as  are  not  in  its 
possession. 

The  work  of  identifying  is  necessarily  slow,  and  our  time  limited.  It  is 
intended  for  the  future  to  furnish  notes  with  the  specimens  presented — fishes, 
Crustacea,  etc.  Our  time  has  hitherto  been  occupied  entirely  with  the  fishes 
and  Crustacea. 

Among  the  former  are  two  or  three  forms  which  I  believe  to  be  new,  and 
several  others  which  are  not  brought  into  our  markets,  although  they  have 
been  described  by  Ayres  or  Girard,  and  range  as  far  north  as  San  Frandsco 
Bay. 

We  present  this  evening  specimens  of  such  of  these  as  we  have  been  able 
to  identify  or  describe,  and  the  greater  part  of  these  notes  relates  to  the  speci- 
mens presented. 

Mr.  W.  G.  W.  Harford,  who  has  assisted  me  greatly,  has  himself  taken  most 
of  the  measurements  given  in  this  paper. 

Albula  conorhynchus.    Gunther. 

Among  the  fishes  forwarded  to  us,  the  only  soft-finned  ones  were  two  beau- 
tiful specimens  of  about  the  size  of  a  mackerel,  glowing  with  gold  upon  the 
sides,  and  with  darker  metallic  reflections  upon  the  back,  the  prevailing  tint, 
however,  especially  below,  being  that  of  burnished  silver. 

I  should  have  believed  them  to  be  fresh  water  fish  had  I  not  known  that 
everything  from  the  waters  yet  sent  by  Mr.  Fisher  was  marine.  Unfortu- 
nately the  label  attached  was  so  injured  by  the  alcohol  that  it  was  lost  in 
unpacking. 

The  structure  of  the  teeth,  however,  proved  the  fish  to  be  no  cyprinoid, 
and  the  absence  of  an  adipose  fin  "counted  out"  the  salmon  and  other 
families.  One  of  the  dupeoid  or  herring  family,  therefore,  it  must  be,  both 
by  its  structare  and  its  marine  habitat.  Yet  it  seemed  a  very  singular  her- 
ring, with  its  rounded  abdomen  (the  herrings  mostly  have  a  diarp  abdomen) 
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and  the  curious  yellow  gelatinous  membrane,  which  covered  the  ejes  so  as 
to  leave  no  outward  trace  of  the  orbit. 

On  examining  the  genera  and  species  of  clupeoids  given  in  Dr.  Gunther'B 
valuable  catalogue,  I  found,  however,  one  species,  the  only  one  of  its  genus, 
and  this  the  only  one  of  its  tribe,  characterized,  among  other  things,  by  a 
flat  abdomen  (which  I  take  to  mean  not  sharp  as  in  the  rest  of  the  family), 
and  an  *'  adipose  membrane  covering  the  eye."  I  therefore  concluded  that 
my  fish  was  an  example  of  that  singular  species,  and  my  belief  was  strength- 
ened by  the  close  agreement  of  all  the  other  characters,  as  the  number  of 
fin  rays,  position  of  mouth,  teeth,  etc. 

The  only  diflference  I  noted  was  in  the  color,  which  Gunther  gives  as 
'*  uniform  silvery,"  but  it  must  be  remembered  that  these  sped  mens  were 
much  fresher  than  Gunther 's  could  be;  and  the  much  greater  prevalence  of 
the  gold  and  dark  metallic  reflections  in  one  of  the  specimens  than  in  the 
other,  appears  to  show  that  the  tints  are  variable.  This  point  I  hope  to 
settle  ere  long,,  by  the  aid  of  Mr.  Fisher. 

Following  are  the  dimensions  of  one  of  the  specimens: 

Inches. 

Leugth 3.7 

Length  of  head 3.5 

Length  of  base  of  dorsal 2.5 

Tip  of  snout  to  origin  of  dorsal 6. 

Length  of  caudal 3. 

Tip  of  snout  to  base  of  anal  8. 

Girt  in  thickest  part,  just  in  advance  of  dorsal 7. 

This  species  has  been  found  in  the  Atlantic  and  Indian  Oceans,  and  one 
of  Gunther's  specimens  was  from  the  Pacific  Coast  of  Central  America,  bat 
I  do  not  find  that  it  has  previously  been  reported  from  the  North  Pacific. 

Argyreiosus  Padficus,  n.  sp. 

Greatest  height  of  dorsal  outline,  immediately  behind  the  eye;  greatest 
depth  of  body,  immediately  in  front  of  anal.  Proportion  of  length  to  great- 
est depth,  about  as  7  to  15.  Lower  jaw  longer  than  upper.  None  of  the  rays 
of  spinous  dorsal  elongated.  First  three  rays  of  soft-dorsal  very  long,  next 
two  decreasing,  the  remainder  nearly  equal.  No  free  spines  in  part  of 
anal.  First  articulated  ray  of  anal  much  elongated.  First  three  rays  of 
soft-dorsal  undivided,  the  others  much  branched.  Membrane  between  rays 
of  anal  very  short,  rays  much  branched,  except  the  first,  so  that  the  anal 
appears  to  consist  of  many  finlets,  especially  when  depressed.  Dentition 
and  brancheostegals,  normal.  Pectorals  very  long,  one-third  the  total  length 
of  the  fish.  Fourth,  fifth  and  sixth  rays  (counting  downwards)  the  longest. 
Yentrals  very  short  and  small.  Dorsal  outline  depressed  behind  snoot,  then 
nearly  perpendicular  to  above  posterior  edge  of  orbit,  thence  almost  straigbt 
to  origin  of  soft  dorsal,  thence  rounded  and  rapidly  narrowing  to  peduncle  of 
tail.  Caudal  lobes  very  long  and  narrow.  The  greatest  thickness  of  the  flsb 
is  between  the  eyes  and  the  base  of  the  pectorals.  Formula  of  fins:  D,  4  or 
6,  ^ii  A.  -iV;  P.  tV;  V.  i. 
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Numerons  specimens  of  this  species  caught  in  Magdalena  Bay  have  been 
examined  by  us,  and  cardfnl  comparison  with  the  forms  described  in  Gun- 
ther's  catalogue  has  led  me  to  the  conclusion  that  this  is  a  new  species.  From 
^.  vorner  it  differs  in  the  extreme  shortness  of  its  ventrals,  none  of  the  rays 
of  which,  or  of  the  spinous  dorsal,  are  continued  into  filiform  prolongations; 
also,  in  the  greater  proportional  length  of  the  pectorals.  From  A,  setapirmis 
it  can  be  at  once  distinguished  by  the  prolongation  of  the  first  rays  of  the 
soft  dorsal  and  the  anal. 

The  dimensions  of  a  large  specimen  are  as  follows: 

•  Inches, 

Extreme  length  in  straight  line  from  the  tip  of  lower  jaw  to  tip  of  lower 

lobe  of  tail .'. .    16.5 

Extreme  height  in  front  of  anal  fin 7.2 

Height  immediately  behind  eye 6.65 

Greatest  girth 14.60 

Liength  along  profile  from  tip  of  lower  jaw  to  origin  of  soft  dorsal 10.60 

Length  from  tip  of  lower  jaw  to  origin  of  anal '. 6.75 

Liength  of  base  of  soft  dorsal 5.60 

Length  of  base  of  anal 5.50 

Length  of  base  of  pectorals 62 

Length  of  head  above  orbit 3 

Length  of  pectorals "    5.45 

Length  of  ventrals 5 

Length  of  caudal  to  diyifaion  of  lobes 2.25 

Length  of  lower  lobe  of  caudal  from  fork 3.40 

Length  of  upper  lobe  of  caudal  from  fork ! 2.95 

Length  of  longest  ray  of  dorsal 4.10 

Length  of  longest  ray  of  anal 3 

Length  of  lower  jaw 1.8 

Distance  from  tip  of  lower  jaw  to  orbit 2.65 

Diameter  of  orbit 75 

Greatest  thickness  of  fish 1 

One  or  two  specimens  exceeded  these  dimensions. 

Cestradonfrancun,    Grd.    U.  S.  P.  B.  B.  Bep.,  vol.  x,  p.  365. 

Of  this  genus  of  sharks,  so  interesting  from  its  occarrence  in  geological 
time  as  far  back  as  the  Devonian  Age,  only  four  species  now  exist;  one  of 
these,  C.  phillipit  is  the  often-mentioned  Port  Jackson  shark;  another,  C 
frandid,  has  been  caught  in  the  Bay  of  Monterey,  and  occurs  along  the  coast 
at  least  as  far  south  as  Magdalena  Bay,  Lower  California,  from  which  place 
we  received  a  single  fine  specimen,  the  dimensions  of  which  are  appended : 

Ft,    In, 

Length  l^om  tip  of  snout  to  tip  of  caudal 2    6^ 

Length  from  tip  of  snout  to  origin  of  first  dorsal 8^ 

Length  from  origin  of  first  dorsal  to  origin  of  second  dorsal. . .      8^ 

Circumference  immediately  in  front  of  first  gill-opening 1    1% 

Circumference  immediately  in  front  of  pectorals 1    1% 
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CircTunference  immediately  behind  first  dorBal 11 

Circnmference  immediately  in  front  of  second  dor-al Byf 

Distance  from  tip  of  snout  to  eye 2% 

Longitudinal  diameter  of  eye % 

Breadth  between  supra-ocular  ridges 2>^ 

From  spiracle  to  tip  of  snout S% 

Length  of  pectorals  aloKg  anterior  edge 7 

Height  of  first  dorsal  spine 2>^ 

Length  of  base  of  first  dorsal 2 

Length  of  base  of  second  dorsal. .., , 2^ 

Length  of  claspers  from  opening  of  anus 4^ 

From  anus  to  tip  of  snout 1  1% 

Width  between  angles  of  mouth Z% 

Trachynotus  ovatua?    Gunther. 

Among  our  fish  were  several  specimens  which  appeared  to  agree  in  eyery 
respect  with  Girard's  genus  Doliodon  (Trachynotus,  Gunther),  and  to  be  very 
near  the  species  named  by  him  Doliodon  carolinensis.  A  comparison  of  pn>> 
portionate  dimensions,  however,  induces  me  to  consider  it  Jis  belonging  to  the 
long-known  species  T.  ovatus,  which  has  previously  been  found  in  almost  ev- 
ery sea  from  the  east  coast  of  North  America  to  the  shores  of  Australia.  The 
dorsal  spines  are,  one  directed  forward,  six  with  membrane  attached,  and  one 
at  origin  of  soft  dorsal.  The  principal  measurements  of  the  specimen  pre- 
sented are  as  follows: 

Inches, 

Extreme  length 11.62 

Extreme  depth  from  dorsal  to  anal 5.12 

From  tip  of  upper  jaw  to  tip  of  first  dorsal  spine,  following  outline 4.0 

Thence  to  origin  of  soft  dorsal 1.75 

Length  of  base  of  soft  dorsal 3.25 

Length  of  vase  of  anal 3.0 

Length  of  vase  of  pectorals 0.5 

Length  of  pectorals 2.12 

Length  of  ventrals  0.95 

Greatest  girth 10.62 

Girth  at  base  of  pectorals 8.5 

Length  of  head 2.75 

From  orbit  to  tip  of  upper  jaw 0^ 

Diameter  of  eye 0.60 

Greatest  thickness  of  body  between  eye  and  pectorals 1.25 

One  of  the  specimens  was  at  least  one-third  larger  in  every  dimension. 

Paralabrax  nebulifer.    Grd.    P.  B.  R.  R.,  x,  p.  33,  pi.  xii,  fig.  1-4. 

This  species  does  not,  so  (ar  as  I  know,  oocnr  near  this  vicinity,  as  I  have 
not  yet  detected  it  in  the  market.    We  haye  seyecal  specimens  l^m  Han  Bar> 
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tolome  Bay,  Lower  California,  where  they  were  taken  among  kelp.    The 

largest  specimen  measures  as  follows: 

Ft.    In.^ 

Extreme  length 1    5^ 

From  snout  to  posterior  edge  of  operculum 5^ 

Base  of  dorsal  fin 7% 

Base  of  spinous  portion  of  fin 3^ 

Ciroamference  in  front  of  pectorals 10^ 

From  snout  to  origin  of  dorsal 5^ 

From  snout  to  origin  of  anal 11 

Length  of  pectorals 3^ 

From  snout  to  origin  of  pectorals 5(^ 

Length  of  yentrals 3 

Triads  semifasciata,    Gnthr.    {Mustdus  felts.    Ayres.) 

This  is  one  of  the  commonest  sharks  of  Ban  Francisco  and  Tomales  bays, 
and  is  also  found  on  the  coast  of  Lower  California.  Ayres  described  it  as  a 
Mustelus,  but  its  teeth,  though  somewhat  pavement-like,  and,  in  many  cases, 
have  points  or  cusps,  whereas  in  Mustdus  they  are  wholly  smooth.  Both  this 
species  and  Mustelus  CdlifomicuSy  Gill,  are  commonly  called  "dog-fish,"  but, 
though  from  their  small  size,  they  resemble  the  real  dogfish  or  Scylliadce, 
they  differ  from  them  greatly  in  their  teeth,  and  in  the  absence  of  a  nictitating 
membrane  to  the  eye.  A  large  specimen,  procured  in  this  bay,  measured  as 
follows: 

Ft.    In. 

Tip  of  snout  to  end  of  tail 4      3 

Tip  of  snout  to  origin  of  first  dorsal 1      3 

Origin  of  first  dorsal  to  origin  of  second 1      4 

Length  of  base  of  second  dorsal 4.5 

(Greatest  length  of  pectorals 8 

Length  of  head  on  back 8 

From  anterior  margin  of  lower  lip  to  origin  of  anal 1    10 

Snout  to  anterior  margin  of  lower  lip. ...   3.25 

Greatest  circumference  at  origin  of  anterior  dorsal 1      6 

Mustelus  Califomicus.    GilU 

This  is  the  common  **  dog-fish  "  of  San  Francisco  Bay.  It  does  not  usually 
attain  the  dimensions  of  the  species  last  named,  and  is  easily  distinguished 
from  that  prettily  marked  species  by  its  plain  uniform  slaty  hue,  becoming 
whitish  beneath. 

Semicossyphus pulcher.    Gunther.     {Ldbrus pulcher.    \yTes.) 

This  fish  was  the  first  of  the  sixty-eight  Califomian  species  described  by  Dr. 
W.  O.  Ayres,  and  its  desoription  forms  the  first  page  of  the  first  volume  of 
the  proceedingB  at  this  Aoadaoiy.  The  smaller  number  of  spinous  rays  it^ 
dorsal,  ftifi  prj^nqe  pf  a  po^erior  canine  tooth,  and  the  absence  of  scales  on 
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the  pre-opercnlum,  do  not  allow  of  its  classification  in  the  genos  Labrus,  ind 
Dr.  'A.  Gonther  oonsiders  those  peculiarities  sufficiently  marked  to  wairant 
the  formation  of  a  new  genus  for  its  reception.  Fortunately  for  us,  we  have 
a  Tery  full  series  of  specimens;  had  it  not  been  for  this,  the  extreme  forms 
would  certainly  be  considered  distinct  species.  Not^only  the  coloration,  bat 
the  form  of  the  head,  varies  greatly,  but  the  variations  will  be  found,  on  com- 
parison of  a  number  of  specimens,  to  shade  into  each  other,  and  the  extreme 
forms  are  found  along  with  each  other  among  the  floating  kelp.  Some  of  the 
specimens  were  taken  at  a  depth  of  eight  fathoms,  but  still  near  kelp.  A  la- 
bel attached  to  a  highly  colored  specimen  gives  the  following  particulars  of 
the  colors  when  fresh: 

"  Iris  golden,  with  a  red  rim;  head  to  pectorals  black,  including  upper  jaw; 
lower  jaw  white.    Pectorals,  ventrals,  caudal  and  dorsal,  black.    Body  from 
head  to  a  perpendicular  from  behind  anus,  deep  red,  shading  into  light  red 
under  belly.    From  anus  to  end  of  caudal,  black." 
One  of  the  largest  specimens  measured  as  follows: 

Ft.    In. 

Total  length 1      6 

Base  of  dorsal  fin 7.1 

Height  of  soft  dorsal 3.5 

Length  of  spinous  portion  of  dorsal 5 

Length  of  base  of  anal 3.5 

Height  of  anal 2.5 

Length  of  base  of  ventral 1 

Length  of  ventral 3 

Greatest  depth  of  body,  at  origin  of  soft  dorsal 5.5 

Greatest  girth  at  origin  of  soft  dorsal 1      1 

Length  of  tail 3 

End  of  snout  to  origin  of  dorsal,  following  the  outline 6.5 

Sphyrcena  argentea.    Grd. 
Of  this  rare  species  one  large  specimen  and  three  smaller  have  been  sent  to 

us.    The  largest  measured  as  follows : 

Ft.  In. 

Extreme  length 2  10.5 

From  tip  of  lower  jaw  to  posterior  e  ige  of  operculum 9 

Base  of  first  dorsal 2.6 

Tip  of  lower  jaw  to  origin  of  first  dorsal 1  1.2 

Base  of  second  dorsal 2.6 

Tip  of  lower  jaw  to  origin  of  second  dorsal 1  9.5 

Length  of  tail 5.2 

Girth  in  front  of  pectorals 8.4 

Tip  of  lower  jaw  to  anterior  rim  of  orbit 4 

Diameter  of  orbit.*. 1.1 

C  W.  K^Miger  was  introduced  by  Mr.  Troyer  and  delivered  a 
lecture  on  ''Flying  Machines/'  exhibiting  and  explaining  at  the 
same  time  a  model  of  a  flying  machine  of  his  own  inTontion. 
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Regular  Meeting,  August  20th,  1876. 
Vice-President  Hyde  in  the  Chair. 

In  addition  to  the  usual  exchanges  there  were  presented  to  the 
Liibrary  two  volumes  of  the  Annals  of  the  Observatory  of  Mad- 
rid, and  two  volumes  of  Hayden's  U.  S.  Geological  Survey. 

Dr.  Kellogg  read  the  following: 
Kotes  and  Descriptions  of  some  Californian  Plants. 

BT  DB.    A.    KELLOOO. 

Dr.  G.  Eisen,  of  Sweden,  placed  in  our  hands  for  determination  his  plants 
collected  near  Fresno,  Cal.    A  species  of  mimulus  appears  to  be  new. 

Mimulu9  Eisenii.     K. 

Viscid-glandular  chiefly  above,  somewhat  pubescent  throughout,  ^-1  foot 
branching  from  the  base,  whole  plant  more  or  less  purplish.  Badicle  and 
lower  cauline  leaves  1-2  inches  long,  on  slender  petioles;  laminal  outline 
ovate-oblong,  oblong,  or  oblong-subspatulate,  pinnatifid,  rachis  nerved,  nar- 
rowing into  the  petiole,  which  from  long  becomes  equal  in  the  lower  cauline, 
at  length  very  short  toward  the  summit,  but  all  petiolate;  lobes  variably  den- 
ticulate, somewhat  hispid  and  cilliate,  simply  denticulate-pinnatifid  in  the 
upper  reduced  leaves;  peduncles  subsetiform  as  long  a6  the  flower;  calyx 
colored,  pinkish  above,  yellowish  beneath  dotted  with  large  purple  spots  in 
lines  chiefly  on  the  upper  side,  at  length  becoming  oblique  yi-ii  the  pedun- 
cle; teeth  somewhat  triangular-acute,  lower  a  little  shorter  or  subequal  in 
flower,  1-2  lines,  carinately  incurved,  closing  the  throat  toward  maturity; 
upper  tooth  elongating  to  apparently  twice  the  length  of  the  lower  or  nearly 
half  the  length  of  the  calyx  upwardly  curving;  corolla  yellow,  a  single  low^ 
lobe  often  white,  about  five  lines  or  twice  the  calyx;  tube  slender,  throat  ex- 
panding, lobes  about  equal;  capsule  oblong,  obtuse,  narrowing  at  the  base 
into  a  short  stipe. 

Also  a  VicUXt  which  appears  to  be  new. 

Vicia  nana.    K. 

A  very  low  (3-6  inches)  and  slender  perennial,  erect  or  ascending,  flexuous, 
snb-four-angled,  branching  from  the  base,  finely  pubescent  or  nearly  glabrous 
throughout;  leaves  short,  about  one  inch,  tendrils  simple  or  rudimentary; 
leaflet-B  one  to  three  pairs  (or  more?),  thin  nerved,  obovate  or  oval-elliptio, 
mucronate  about  half-inch  long;  stipules  narrow  lance-aouminate,  entire,  de- 
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flexed  Bubnlate  lobe  one-half  to  one-third  shorter;  peduncles  2-3  inches  long, 
or  about  twice  the  length  of  the  leayea  (rarely  eqoal),  3-^  flowered;  flowers 
large,  three-qnarters  to  one  inch  long,  calyx  ten-nerved,  obliquely  tubular- 
campanulate;  teeth  shorter  than  the  tube,  two  upper  slightly  shorter,  banner, 
purple  blue;  the  short  wings  and  keel  whitish;  staminal  sheath  Tery  oblique; 
stigma  finely  tIUous,  a  line  or  so  on  both  sides;  pod  glabrous,  one  inch  or 
more  in  length,  flat  linear>oblanceolate,  narrowing  to  a  short  stipe;  12-14 
seeded. 

Mr.  Samuel  Brannan,  Jr.,  placed  in  the  Academy  Herb,  a  new  plant  col- 
lected by  him  on  the  top  of  Granite  Mount,  Oak  Creek,  Kern  County,  April 
iBt,  1871. 

Phiocelia  Brannanu    E. 

A  low  spreading  annual,  four  inches  to  a  span  high,  much  branched  from 
the  base,  densely  minute  canescent  puberulent  throughout,  and  viscid  villous- 
glandular  above;  racemes  scorpoid,  becoming  opposite  the  upper  leaves; 
leaves  oblong  in  outline — 2-3  inches  long,  ^-%  inch  broad— petiole  %-%  the 
length,  bi pinnate,  lobes  subsessile,  few  pinnatifld  above,  oblong,  crenate  and 
incisely-crenate  toothed  or  subpinnatifid  with  roundish  lobules  of  Tariable 
size  and  order;  corolla  open  funnel  form  with  a  broad  campanulate  border; 
lobes  rounded,  bright  blue,  genitals  included;  fllaments  naked,  somewhat  in- 
folded at  the  base;  style  shortly  bifid,  hirsute  below;  calyx  lobes  shorter  than 
the  tubes,  spatulate-linear,  about  twice  the  length  of  the  oval  hirsute  capsule; 
seeds  oblong,  compressed,  centre  depressed,  the  thickened  margin  transversely 
corrugated;  about  12-8eeded. 

Lathynu  splendens.    E. 

Stem-climbing,  perennial,  quadrangular,  somewhat  striate,  subpubescent, 
mostly  glabrous,  often  glaucous;  leaflets  about  eight,  scattered,  very  variable, 
linear  to  lanoeolate  *and  ovate-lanceolate  or  oblong  on  the  same  specimens, 
acute,  mucronate,  strongly  three  to  five-nerved  and  veined,  reticulate,  glab- 
rous above,  rarely  subpubescent  beneath,  petiolules  hirsute;  common  petioles 
about  equal,  subtrigonal,  slightly  channeled  above  or  margined,  puberulent, 
relatively  stout,  tendrils  two  to  five-parted;  stipules  small,  semi-saggitate  and 
semi-lunate,  upper  longer  lobe  acuminate,  subfaloate,  entire,  or  rarely  ladn- 
iate,  notched  or  toothed,  lower  mostly  repanddeutate;  peduncles^stout,  about 
equal,  rarely  becoming  a  little  longer  than  the  leaves,  seven  to  ten-flowered, 
flowers  very  large,  scarlet-purple,  pedicels  pubescent,  two  to  three  times  the 
length  of  the  calyx,  articulated;  calyx  obliquely  campanulate,  pubeaoent, 
eighteen-nerved,  upper  teeth  remote,  very  short,  triangular-aoute;  the  lateral, 
sublanced  nearly  twice  as  long  as  the  upper,  and  a  third  less  than  the  lower 
subulate  tooth,  which  is  about  equal  to  the  tube;  banner  about  one  inch  in 
length  and  nearly  as  broad,  emarginate,  reflexed;  keel  an  inch  or  more  in 
length  by  half  an  inch  in  depth,  acute  or  subacute;  wings  narrow,  shorter; 
style  olavate,  somewhat  flattened  and  folded,  or  grooved  on  the  outside  next 
to  the  keel,  villous  ulong  the  inside,  one-third  to  one-half  its  length;  pods 
three  inches  in  length,  glabrous,  compressed,  symmetrical,  10  to  20  seeded. 
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color  cinnamon  brown,  inside  of  the  yaWes  silTery  satiny;  seeds  about  half 
the  size  of  common  pea,  yerditer-greenish  hue;  allied  to  L.  polymorphus,  A 
climbing  yine,  six  to  ten  feet  creeping  oyer  bushes,  and,  with  its  numerous  \ 
bi-anches  and  wealth  of  brilliantly  gay  scarlet-purple  flowers,  seen  at  a  dis- 
tance presents  the  illusion  of  a  grand  flowering  shrub,  naturally  suggesting  it 
as  an  appropriate  accessory  for  such  a  purpose  in  ornamental  and  rural 
adornment. 

Some  specimens  haye  altogether  filiform  or  linear  leayes,  and  filciform  sub- 
ulate entire  stipules;  some  with  brighter  scarlet  flowers,  and  others  purple 
tints  abound;  but  they  are  not  deemed  sufficientiy  uniform  and  distinct  to 
entitie  them  to  yarieties.  Specimens  presented  by  J.  M.  Hutchings,  Esq., 
from  southern  California. 

Dr.  Kellogg  exhibited  specimens  and  made  some  obseirations  on  a  yariety 
of  CoUomia  leptalea,  Gray,  from  Tosemite  Valley.  The  specimens  were  far 
more  delicate  than  the  original  type,  in  eyery  respect,  eyen  like  the  finest 
sewing-thread;  the  most  peculiar  feature  being  the  disposition  to  twine,  as  oc- 
casion ofifers,  around  contiguous  weeds  for  support.  The  plants,  four  to  fiye 
inches  high,  haye  fiowers  of  similar  form  and  relatiye  relations,  but  sky  blue 
instead  of  pink;  anthers  spheroidal;  capsule  three-seeded — seeds  elliptic, 
somewhat  prismatic,  subglabrous,  or  a  little  rugose,  and  appendiculate;  the 
whole  plant  stipilate-glandular,  lower  leayes  opposite  (one  to  two  or  more 
pairs)  filiform.  As  we  haye  but  two  specimens,  we  reserye  a  thorough  an- 
alysis rather  than  destroy  them.  Its  provisional  distinction  might  well  be 
filiformis. 

Mr.  F.  P.  McLean,  our  promising  botanical  friend— late  of  the  California 
Uuiyersity,  now  Johns  S.  Hopkins  Uniyersity,  Baltimore— on  the  eye  of  his  de- 
parture placed  in  our  hands  a  specimen  of  PsorcUeat  ticketed  "Streams  of 
Tamelpais,  1873,"  which  appears  to  be  new. 

I^oralea  fnUicosa,    K. 

A  low-spreading  sub-shrub,  more  or  less  canescent-pubescent,  with  shortish 
white  soft  hair  thronghout;  leayes  digitately-trifoliate,  slender  petioles  yery 
short  (1-2  lines  lone),  appressed;  stipules  subulate,  strongly  neryed  (3-4 
lines  long;  leafiets  cuneate,  oblong-obovate,  recurye-apiculate,  muoronate  (^ 
to  %-inch  long,  2-3  lines  broad);  terminal  compound  spikes  sessile,  2-3 
inches  long;  the  branches  (mostiy  simple)  1-2  inches  long;  fiowers  densely 
crowded  (50-100  or  more),  yery  small  (2-3  lines),  indigo  blue,  subsessile, 
or  pedicels  barely  ^-line;  persistent  bracts  narrowly  lanceolate-acuminate 
about  as  long  as  the  fiowers;  calyx  teeth  oyate-acute,  lower  tooth  about  one- 
third  longer,  acuminate,  banner  sub-oboordate  cuneate  into  the  claw,  wings 
about  equal,  keel  shorter;  legume  glabrous,  oyate-oblong,  acute,  wrinkled  and 
roughened.  Allied  to  P.  floribunda  and  dbtusiolobat  but  readily  distinguished 
by  denser  branches,  foliage  and  fiowers,  branching  spikes,  the  full-sized 
leayes  intermixed  with  the  fiowei-s  of  the  base  of  the  spikes,  and  also  crowd- 
ing them;  longer  and  whiter  pubescence,  and  very  much  shorter  petioles  and 
pedicels,  and  relatiyely  far  longer  stipules,  and  bracts;   also,  di£ference  of 
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legume,  etc.    But  not  so  readily  from  P,  bradeata  of  the  Cape  of  Good  Hope. 
The  upper  surface  of  the  leaTes  become  of  a  dark  Terdigria^reen  in  drying, 
like  FetcUosteman  niacrostachya  of  Torr.,  but  all  parts  of  the  flower  are  most 
perfectly  separate  and  distinct  from  the  staminal  sheath,  as  in  Psoralea. 
We  are  indebted  to  Miss  Anderson  for  the  following  Lake  County  Lupin: 

Lupinus  sericatus.    E. 

Stem  woody  at  the  base,  ascending,  low  (^  to  1  foot),  pubescence  white, 
closely  appressed,  as  if  clad  in  a  silvery  satiny  sheen  throughout;  leaves  3-5 
inches  long;  leaflets  spatulate,  extremity  broadly  rounded  obtuse  (abrupt 
mucronation  mostly  obsolete),  base  narrowly  cuneate,  %-%  the  length  of  the 
petiole  (or  1-1/^  inches);  racemes  twice  the  length  of  the  leaves  (about  six 
inches  long) ;  flowers  subverticillate  or  scattered,  purple  blue;  pedicels  rather 
stout,  angled,  rarely  as  long — often  shorter — than  the  calyx;  bracts  deciduous; 
calyx  campanulate,  neither  gibbous  nor  spurred,  upper  lip  shortly  two-toothed, 
the  scarcely  longer  lower  lip  obsoletely  three-toothed;  bracteoles  subulate,  a 
line  or  more  in  length;  banner  somewhat  short,  slightly  pubescent  on  the 
back;  wings  broad,  naked;  keel  acute,  a  little  cilliate;  pods  3-5-seeded;  ma- 
ture legume  not  seen. 

The  description  of  Psoralea  macrostachya  in  the  recent  State  Botany  should 
be  amended  so  as  to  include  characteristic  coast  forms.  In  this  vicinity  they 
are  weakly  scabrous  with  elevated  glands,  as  in  the  description  of  T.  and  G. ; 
leaflets  rhombic-ovate,  pubescent  above  and  subglabrous  beneath;  peduncles 
^-1  foot  or  more  in  length,  or  2-6  times  exceeding  the  leaves;  pseudo-brac- 
teoles  of  their  base,  sometimes  developing  into  accessory  leaves;  spikes  sim- 
ple, or  branched  by  twos  and  threes,  the  floral  portion  2-S  inches  long,  cylin- 
drical and  dense,  or  scattered;  bracts  relatively  broad  (2  lines),  or  half  the 
length  of  the  calyx,  rhombic,  the  abrupt  acumination  very  short,  early  decid- 
uous; calyx  4-6  lines  long:  lower  tooth  >^  to  ^  longer,  but  shorter  than  the 
flowers. 

Closely  allied  to  Phacelia  cUZiato,  Benih.,  is  another  form  worthy  of  note, 
collected  by  the  late  Dr.  Andrews: 

Phacelia  glandulosa.    K. 

Stem  annual,  a  span  or  more  high,  with  few  branclves  at  the  top;  hispid 
and  stipitate-glandular,  mostly  throughout;  leaves  ovate-oblong,  somewhat 
seven-lobed,  irregularly  sinuate-toothed,  three-nerved,  canescent-pubescent 
chiefly  above,  petioles  equal,  or  of  upper  leaves  shorter;  spikes  simple,  axil- 
lary, leafy,  terminal  one  naked,  at  length  elongating  into  loose  racemes,  ped- 
icels declined  ascending  in  fruit,  genitals  much  exserted  from  the  blue  rotate 
corolla;  calyx  lobes  linear-spatulate  hispid  and  stipitate-black  glandular,  and 
on  the  inside  villous,  ^  to  ^  the  length  of  the  capsule;  style  deeply  2-parted, 
shorter  than  the  bearded  filaments;  capsule  ovate-oblong,  acuminate,  hispid 
and  often  glandular  on  the  outer  third,  about  20-seeded;  seeds  triangular  pris- 
matic, minutely  alveolar-pitted. 

Among  other  observations,  it  is  deemed  important  to  place  on  record  that 
the  Hon.  Vice-President,  H.  Edwards,  presents  to  the  Academy  a  naturalized 
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form  of  the  tme  European  BeUis  perennis^  found  by  him  in  Throdkmorton's 
Canon,  growing  in  moist  ground,  near  the  foot  of  Mt.  Tamelpais,  in  a  per- 
fectly wild  state,  remote  from  any  habitation.  It  has  been  duly  studied,  and 
carefully  analyzed,  and  is  undoubtedly  the  plant  indicated;  of  course,  it  oDly 
now  sports  a  single  series  of  white  rays  tinged  at  the  tips  with  purple;  is 
slightly  reduced  in  size;  the  floret  tubes  proper  are  more  hairy;  stigmatio 
api>endages  not  quite  so  broad,  and  rather  more  elongated,  when  compared 
with  the  cultivated  plant;  the  first  flowers  are  on  true  scapes,  later  flowers  on 
very  short  or  tufted  stems;  occasionally  a  leaf  develops  on  the  proper  pedun- 
cle above  the  rosulate  clustered  foliage  below. 

NemophUa  modesta.    K. 

Slender,  weak  and  prostrate  (1-13^  feet);  leaves  opposite  pinnatifid,  lobes 
3-5,  broadly  lanceolate  entire,  sparsely  hirsute  above  and  along  the  veins  be- 
neath, subsessile,  the  narrowing  base  cilliate;  peduncles  axillary,  hirsute,  3-4 
inches  long,  or  3-5  times  the  leaves,  erect  but  recurving  near  the  capsule; 
calyx  auricnlate  and  increasing  to  age,  lobes  ovate,  acute,  hirsute;  flowers 
large  (6  to  8  lines),  blue  with  deeper  blue  veins  and  purple  spotted,  hirsute 
within  at  the  base,  twice  the  length  of  calyx,  naked  (no  scales,  folds  or 
ligules  at  the  base  of  filaments) ;  stamins  3  long  and  2  shorter,  base  hirsute 
(anthers  dark  purple);  style  2-parted  above,  hirsute  below,  stigmas  capitate; 
capsules  hairy,  6-seeded,  seeds  large  and  rough. 

Found  by  Kellogg  and  McLean,  near  the  Guadalupe  Quicksilver  Mine. 

Dr.  Eisen  also  collected  specimens  of  a  charming  little  annual  Lupin : 

Lupinus  citrinus.    K. 

A  low,  slender  annual,  barely  a  span  high,  erect  and  ascending,  branched  from 
the  base,  hairy  throughout;  lower  leaves  long  slender  petioled  (relatively  shorter 
above,  or  from  about  three  inches  to  less  than  an  inch) ;  leaflets  linear-spatu- 
late,  attenuate  at  base,  somewhat  canaliculate,  mucronate,  6-8,  ^-%-inch 
long,  1-2  lines  wide,  stipules  adnate,  somewhat  membranous,  lance-subulate, 
weakly  attenuate,  4r-6  ^nes  long;  main  raceme  4-6  inches,  those  of  the 
branches  3-4,  rather  closely  flowered  from  near  the  base  (common  i>eduncle 
naked  below  about  1  inch) ;  pedicels  short  and  slender;  bracts  linear-lance- 
aouminate  deciduous;  calyx  colored,  short,  upper  lip  2-parted,  lobes  acute, 
or  subacute,  lower  about  equal,  minutely  3-toothed,  bracteoles  minutely  ob- 
Boure  or  wanting;  flowers  bright  orange  or  golden,  rounded  banner  dotted 
with  a  few  oblong  pale  bluish  spots  near  the  infolded  centre;  wings  obtuse, 
nearly  as  broad  as  long;  keel  naked;  oreamy-hued  pod,  oblong-linear,  T-lines 
long  by  1^  wide,  torulose,  glabrous,  4-seeded,  seeds  rhomboid,  lenticular, 
black  blotched  at  the  germinal  end  and  black  spotted  along  the  ridge  of  the 
beveled  margin,  on  a  leaden  ground. 

Owing  to  the  very  obtuse  inflated  wings  conforming  to  the  general  outline 
and  size  of  the  banner,  gives  the  flowers  somewhat  the  appearance  of  beads  of 
gold.    A  charming  plant  for  cultivation. 

Dr.  Eisen  also  brings  to  light  a  new  species  of  Clarkia, 
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ClarJaa  Eiseneana,  ,  K. 

Stem  glabrous  and  glaucous,  1-1^  feet  high,  erect,  branching  ab^ye;  leares 
ovate-lanceolate  or  ovate-oblong,  acute  or  subacute,  repand-dentaculate, 
sessile,  lowest  leaves  subsessile  or  very  short  petioled;  petals  entire,  lamina 
rhombio  on  a  long  slender  daw,  toothed  on  one  side  at  the  insertion;  alter- 
nate stamens  perfect,  a  broad  densely  hairy  scale  at  the  base  of  these  filaments 
in  front  or  on  the  inside,  stigma-lobes  equal,  the  very  slender  linear  capsule 
sessile,  2-3  times  as  long  as  the  obpyramidal  calyx  tube,  hirsute  together  with 
the  calyx.  < 

Camping  with  Mr.  Galen  Clarke,  he  brought  in  the  following: 

TbtentiUa  Clarkiana,    K. 

Stem  perennial,  tufted  or  dwarfed,  and  depressed  %-l%  inches,  bearing  a 
single  pair  of  opposite  rudimentary  leaves,  pubescence  scanty,  at  length  glab- 
rous; leaves  ternate,  leaflets  nearly  orbicular  4-6  lines,  coarsely  5-6-toothed 
(if  simple,  7- toothed),  terminal  leaflets  short  petiolulate;  bractlets  half  as  long 
as  the  calyx  lobes,  subacute;  petals  yellow,  shorter  than  the  calyx;  about  one- 
flowered. 


Bequlab  Meeting,  Seftbicbbb  4th,  1876. 
Dr.  A.  B.  Stottt  in  the  Chair. 
Twenty-two  members  present. 

Wm.  G.  Kreuger  and  Thos.  MurflPen  were  proposed  for  mem- 
bership. 

Donations  to  the  Museum:  From  Mr.  W.  P.  Truesdell,  tar- 
antula and  nest.  From  W.  J.  Fisher  and  Henry  Edwards, 
specimens  of  Crustacese.     Also,  ten  fish  from  Mr.  Lockington. 

W.  N.  Lockington  read  the  following: 

Remarks  on  the  Crustacea  of  the  West  Coast  of  North 
America^  with  a  Catalogue  of  the  Species  in  the 
Museum  of  the  California  Academy  of  Sciences. 

BT  W.   K.   IiOOKINOTON. 

CANCROIDEA. 

Family  Ganobida.    Sub-Family  Caxobxjxm. 

No  new  species  of  this  sub-family  appears  to  have  been  found  since  Stimp- 
son  described  Cancer  antennarius. 

Cancer  magister.  Dana.  U.  S.  Ex.  Exp.,  I,  151,  pi.  YII,  fig.  1.  Stimpson, 
Crust,  and  Ech.  Pac.  S.  N.  A.,  18;Proc.  Gal.  Acad.  Sci.,  1,  88.  Can- 
cer irroratus.  Bandall  (not  Say.)  Lockington,  Proc.  Gal.  Acad. 
Sci.,  1876. 
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The  localiUeB  givoD  by  Stimpson  for  this  abundant  species  range  from 
Sitka  to  Monterey,  and  I  have  two  yonng  specimens  among  miscellanea,  col- 
lected at  Magdalena  Bay,  Lower  California. 

No.  25.    San  Francisco  market,  dried,  male.    W.  N.  Lockington. 

Ccmeer  gracUis,  Dana  U.  S.  Ex.  Exp.,  I,  153,  pi.  VII,  f.  2.  Stimpson, 
Proo.  Cal.  Acad.  Sd.,  I,  88;  Cmst.  and  Ech.  Pac.  S.  N.  A.,  20. 

The  only  specimens  I  have  yet  seen  are  those  in  the  museum  of  the  Cal. 
Acad.  Sci. 

No.  26.    Two  females,  dried.    Locality  unknown. 

Cancer  productus,    Randall.    J.  A.  N.  S.,  Phil.,  YIII,  116.    Dana,  U.  S.  Ex. 

Exp.,  I,  156,  pi.  VII,  f.  3.    Stimp.,  Proc.    Cal.  Acad.  Sci.,  I,  88. 

Tlatycardnus  productus.    Gibbes.     Froc.    Am.  Asso.,  1050.  p.  177. 

Stimpson,  Crust,  and  Ech.  Pac.  S.  N.  A.,  21. 

This  species  has  been  found  at  Pnget  Sound,  Tomales  Bay,  S.  F.  Bay, 

San  Diego,  and  Magdalena  Bay,  L.  C. 

No.  27.    Several   young    specimens    from  Monterey,   dried.     Dr.  J.  G. 
Cooper. 
No.  28.    Young,  dried.    San  Diego.    Hy.  Hemphill. 
No.  40.     Male,  in  spirits.     S.  F.  Bay.    W.  N.  Lockington. 
Not  only  are  the  young  of  this  species  very  different  in  appearance  from 
the  adult,  but  they  are  so  variously  striped  and  marked  that  a  superficial  ex- 
amination might  cause  them  to  be  considered  the  young  of  several  distinct 
species.    The  specimen  described  by  Dana  was  not  fully  grown,  and,  like  all 
the  immature  specimens  I  have  seen,  had  the  teeth  of  the  produced  front 
low  and  like  lobes,  with  a  short  suture  on  the  carapax  between  each  lobe  and 
the  next.    In  the  adults,  the  teeth  of  the  front  are  more  separate  and  more 
acute,  and  the  central  tooth  more  produced  than  the  lateral  ones;  moreover, 
the  nine  antero-lateral  teeth  are  distinctly  separated  from  each  other,  and  the 
body  near  the  antero-lateral  margins  is  thicker  than  in  the  young. 

The  prevailing  color  of  the  adult  is  red,  becoming  darker  and  more  brown- 
ish above,  and  orange  or  yellowish  below.  Among  four  young  ones  found 
under  stones  at  Monterey,  two  are  chocolate,  with  a  somewhat  darker  tint  on 
the  elevated  parts  of  the  carapax;  a  third,  bright  yellow,  with  irregular 
blotches  of  dark  red;  and  the  fourth,  yellow,  with  narrow  red  stripes,  giving 
it  a  zebra-like  appearance. 

An  examination  of  young  and  adult  specimens  only  would  lead  to  the  be- 
lief that  they  were  distinct  species,  but  a  full  series  of  specimens,  of  all  sizes 
and  ages,  reveals  their  specific  identity. 

This  species  is  common  in  the  bay  of  San  Francisco,  but  I  have  never 
found  either  it  or  its  young  beneath  the  stones  on  the  beach,  as  is  the  case  at 
Monterey.  In  April  of  this  ye^ir,  half  an  hour's  search  under  the  stones  at 
Preston's  Point,  Tomales  Bay,  procured  me  twelve  fine  adult  specimens,  all 
or  most  of  them  females.    I  did  not  observe  any  ova  attached  to  them,  and  I 

Pboc.  Cal.  Acad.  Sci.,  Vol.  YII.—7. 


Digitized 


byGoOgl 


96  PROCEEDINGS    OF   THE   CALIFORNIA 

thoaght  it  Bingnlar  that  on  a  second  yisit  paid  to  the  8pot  in  July,  I  could  not 
find  a  single  female,  though  at  low  tide  mark  I  secured  an  oveigrovn  male 
who  had  lost  too  many  limbs  to  retreat  with  sufficient  quickness. 

Cancer  antennarius.    Stimpson.      Proc.  Cal.  Acad.    Sci.,  I,  88;   Crust,  and 
Bch.,  Pac.  S.  N.  A.,  22. 

No.  29.  Female,  dried.  Probably  from  San  Francisco  Bay.  Wm.  Stimp- 
8on.(?) 

No.  39.    Youflg,  between  tides.     San  Diego.    Hemphill. 

No.  41.    Female,  \%ith  ova.     S.  F.  Bay.    W.  N.  Lockington. 

This  species  appears  to  frequent  deeper  water  than  6\  products  or  C.  magU- 
tety  as,  though  occasionally  taken  on  the  lines  of  the  anglers  in  San  Fran- 
cisco bay,  I  have  never  known  of  its  occurrence  on  the  beach  between  tides. 
It  is  found  on  the  ocean  shore  near  Tomales,  and  occurs  as  far  south  as  Mag- 
dalena  Bay,  Lower  California,  where  a  fine  specimen  was  obtained  by  Mr. 
W.  J.  Fisher. 

The  sides  of  the  chelipeds  are  beautifully  marbled  with  dark  spots  upon  a 
lighter  ground  in  adult  recent  specimens. 

Sub-Family  Xanthine. 

Until  very  lately  not  a  single  representative  of  this  sub-family  had  been 
found  upon  our  western  shores,  probably  because  the  the  first  oolleotions 
were  made  in  the  neighborhood  of  San  Francisco. 

The  species  named  by  Stimpson  and  Dana  were  collected  at  various  locali- 
ties from  Monterey  northward  to  Sitka,  but  the  coast  southward  from  the 
former  place  to  Cape  St.  Lucas,  and  the  shores  of  the  Gulf  of  California, 
have  been,  and  still  are,  comparatively  unknown  to  carcinologists. 

All  the  species  of  XanikinxE  described  or  mentioned  in  these  notes  have 
been  collected  in  the  last  mentioned  localities  by  Mr.  Hy.  Hemphill  and  Mr. 
W.  J.  Fisher. 

Those  species  which  I  have  previously  described  from  single  specimens 
furnished  to  the  Academy  by  the  former  collector  are  most  of  them  more 
fully  known  to  me  by  numerous  spanimens  obtained  by  the  latter  during  five 
months  spent  in  dredging  and  collecting  along  the  uninviting  shores  of  Lower 
California,  while  those  which  are  new  are  in  every  case  the  results  of  the  same 
indefatigable  collector's  labors. 

It  is  somev  hut  singular  that,  so  far  as  I  am  aware,  not  a  single  species  of 
this  sub-family  has  yet  been  found  along  the  shores  of  Northern  California, 
Oregon,  or  Washington  Territory,  and  I  cannot  avoid  thinking  that  further 
search  may  disclose  some. 

The  genus  PdnopcRus  is  represented  on  the  shores  of  Central  America  by 
two  or  three  forms  which  have  not  hitherto  been  found  so  far  north  as  Lover 
California. 

I  own  myself  unable  to  perceiye  any  sufficient  reason  for  the  separation  of 
Xaniho  from  XanthodeSf  but  I  have  relegated  two  of  the  narrowest  fonos  to 
the  latter  group. 
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Atergatis  cristatissimo.  Lockington.  Proc.  Cal.  Acad.  Sd.,  March  20,  1876. 
La  Paz,  San  Jose  Island,  Amortigaado  Ba}'. 

This  pretty  little  species  does  not  appear  to  occtir  on  the  west  coast  of  Low- 
er California. 

The  color  of  the  carapax  in  spirits  is  the  same  as  in  the  dried  specimen, 
viz.,  bright  red. 

No.  30.    Two  males,  dried.    From  La  Paz.    D.  E.  Hnngerford. 

No.  42.    Male  and  female,  in  spirits.     W.  N.  Lockington. 

Actoea  meandricus.   noy.  sp. 

Front  fonr-lobed,  antero-lateral  margin  without  conspicuous  teeth;  postero- 
lateral margin  highly  concave. 

Entire  upper  surface  of  the  carapax  covered  with  involved  rugsB;  those  of 
«ach  areolet  distinct;  areolets  separated  by  sulci. 

Chelipedn  equal,  their  upper  outer  surface  rugose  like  the  carapax,  the 
rugsB  giving  way  to  rows  of  tubercles  on  the  underside  of  the  manus. 

Upper  edge  of  the  manus  and  carpus  an  acute  angle;  inner  surface  of  both 
perfectly  smooth;  meros  smooth  on  both  sides,  compressed. 

Hinder  limbs  with  compressed  joints;  the  meros  smooth  on  both  sides,  ex- 
cept in  the  fifth  pair;  the  remaining  joints  rugose  on  their  upper  and  posterior 
aspects.  Meros  of  fifth  pair  rugose  above.  Fingers  of  chelipeds  sulcate, 
short.  Sternum  cavernous;  abdomen  with  transverse rugsB.  Color,  in  spirits, 
dull  red. 

Locality,  Mulege  Bay,  Gulf  of  California. 

Two  specimens,  a  male  and  female,  are  all  I  have  seen  of  this  well  marked 
apecies. 

c?       P 

M.  M.      M.  M. 

Greatest  length 20        19 

Extreme  width  of  carapax 27        25 

This  little  crab  has  a  peculiarly  compact  appearance.  The  rugosities  of  its 
limbs  are  so  arranged  that  when  they  are  folded  up  close  to  the  carapax  not  a 
portion  of  smooth  surface  can  be  seen  either  above  or  below,  the  only  smooth 
portions  being  lateral  and  hidden. 

Heteradoia.  nov.  genus. 

Form  of  carapax  as  in  Actcua,  but  with  an  external  hiatus  to  the  orbit,  and 
its  lower  margin  divided  into  two  lobes.    Abdomen  of  male,  five-jointed. 

I  am  loth  to  form  a  new  genus  for  a  species  which  resembles  an  AcUva  so 
•closely  in  its  general  aspect  and  form,  which,  in  my  belief,  afford  far  better 
evidence  of  the  real  affinities  of  any  animal  than  ar^  afforded  by  variations  in 
the  form  of  the  orbit  or  the  length  of  the  basal  joint  of  an  antenna;  but  I 
have  no  choice  in  the  matter,  as  the  genus  Actcva  is  defined  as  '*  without  an 
external  hiatus  to  the  orbit,'*  while  the  genera  with  the  lower  margin  of  the 
orbit  divided  into  teeth  have  a  seven-jointed  abdomen  in  the  male. 

Heteractasa  piiosus,    nov.  sp. 

AHpect  that  of  an  Actoiay  but  the  orbit  with  an  external  hiatus,  and  its 
lower  margin  divided  into  two  separate  lobes.    Front  two-lobed,  upper  mar- 
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gin  of  orbit  a  long  thick,  sinnate  tnberoie.  Teeth  of  front,  upper  and  under 
margins  of  orbit,  and  a  small  tooth  just  external  to  the  outer  hiatus  of  the 
orbit,  red,  smooth,  shining,  and  naked.  The  remainder  of  the  upper  surface 
of  the  oarapax  thickly  tomentose.  Antero-lateral  margin  with  three  sharp 
teeth  projecting  beyond  the  tomentosity .  Regions  of  carapax  flbtinct.  CheH- 
peds  tomentose,  the  carpus  and  manus  coyered  with  tubercles  arranged  in  reg- 
ular series  on  the  outer  side  of  the  manus.  Right  cheliped  larger  than  left; 
fingers  sulcate.  Tubercles  of  manus  and  carpus  red,  the  red  predominating 
at  the  distal  end  of  the  manus.  Longer  hairs  scattered  at  interrals  among 
the  tomentosity  of  the  carapax;  hinder  limbs  thickly  pilose. 

Localities,  San  Jos^  Island,  Amortiguado  Bay;  and  Fort  Esoondido,  both 
in  the  Gulf  of  California. 

Sereral  specimens.    The  largest  pair  measure  as  follows: 

U.  M.      M.  M. 

Greatest  length 19        15 

Greatest  width 27        20 

No.  43.    Male  and  female,  in  spirits.    Fisher  and  Lookington. ' 

Xcuaho  tenuidadyloe.   nov.  sp. 

Front  declivous,  antero-lateral  margin  without  distinct  lobes  or  teeth,  thick; 
anterior  portion  or  carapax  somewhat  negose,  granulate;  carpas  and  manus 
thickly  covered  with  large  granulations  above  and  externally,  the  granulations 
extending  on  to  the  upper  and  outer  surface  of  the  fingers;  fingers  sulcate, 
those  of  the  right  cheliped  (which  is  the  larger)  rather  short;  those  of  the 
left  cheliped  exceedingly  long  and  thin.    Hinder  legs  somewhat  tomentose. 

Color  reddish-brown ;  fingers  black. 

One  specimen  only,  a  female,  taken  at  low  tide,  on  the  flats  at  La  Paz, 
Lower  California. 

M.M. 

Length  of  carapax 15 

Width  of  carapax 11 

Xantho  grandimanus.    nov.  sp. 

Carapax  transverse,  antero-lateral  angles  not  prominent.  Front  four4obed, 
the  central  emargination  running  back  as  a  deep  sulcus  across  the  frontal  re- 
gions of  the  carapax.  Upper  margin  of  orbit  tumid,  backed  by  a  deep  sul- 
cus, giving  o£f  at  a  right  angle,  a  sulcus  separating  the  median  from  the  lat- 
eral regions  of  the  carapax.  Antero-lateral  teeth,  five;  the  first  two  long  and 
low;  third  low,  but  somewhat  shorter;  fourth  mach  shorter  and  pointed; 
fifth  very  small.  Areolation  indistinct;  frontal  and  antero-lateral  regions 
granulated.  Right  cheliped  very  large,  smooth,  meros  hollowed  out  through- 
out its  posterior  upper  surface  so  as  to  fit  closely  to  the  under  surface  of  the 
carapax;  carpus  large,  heavy  and  rounded;  manus  broad,  rounded  above  and 
without  crests  or  tubercles;  movable  finger  with  a  very  large  tubercle  at  its 
inner  base;  fixed  finger  with  three  or  four  tubercles.  Left  cheliped  similar, 
but  much  smaller;  fingers  much  smaller  proportionately  to  the  manus  than 
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in  the  larger  oheliped;  fingers  with  numerous  tabercles  on  inner   snrface. 
Hinder  limbs  rounded;  the  two  last  joints  tomentose. 

Color  reddish-brown;  fingers  slaty. 

Locality,  La  Paz,  L.  C. 

The  dimensions  of  a  laive  specimen  of  each  sex  are  as  follows: 

M.  M.      M.  M. 

Greatest  width  of  carapax 71  60 

Greatest  length  of  carapax 50  41 

Length  of  larger  hand 65  50 

Length  of  smaller  hand 47  39 

Greatest  width  of  larger  hand 27  22 

Ko.  31.    Male  and  female  and  yoang.    Identity  of  donor  unknown. 

Xantho  multident^ttus.    Lockington.    Froc.  Cal.  Acad.  Sd.,  Feb.  7,  1876. 
No.  38.    Male,  dried.    Mazatlan.    Hy.  Edwards.  ^ 

PABAXAinBTTS . 

Xantho  novem-dentatus,  Lockingtoii.  Froc.  Cal.  Acad.  Sci.,  Feb.  7,  1876. 
San  Diego;  San  Jos^  Island,  Amortiguado  Bay. 

Four  or  five  specimens  only.  Color  of  carapax  in  spirits,  whitish,  with  a 
tinge  of  red,  and  with  red  markings.  The  front  is  much  more  produced  than 
usual  in  this  species. 

No.  32.  Male,  dr'wd,  San  Diego.  Hy.  Hemphill. 
.  All  but  one  of  the  specimens  from  Lower  California  are  smaller  than  the 
type  specimen  which  was  procured  at  San  Diego,  and  the  carapax  is  propor- 
tionally narrower^  yet  I  believe  them  to  be  younger  individuals  of  the  same 
species,  founding  my  belief  on  the  prominent,  narrow,  entire  part,  curved 
outline  of  the  antero-lateral  margin,  without  perceptible  angle  at  its  junction 
with  the  postero-lateral;  and  on  the  character  of  the  left  cheliped.  the  fingers 
of  which  are  sulcate,  and  devoid  of  prominent  tubercles  on.  their  palmar 
surface. 

Xantho  apini-tuberculatus.  Lockington.  Santa  Bosa  Island,  Monterey,  San 
Diego,  Magdalena  Bay,  San  Jos^  Island. 

This  species  appears  to  be  of  common  occurrence  along  the  coast  from 
Monterey  southward  to  Magdalena,  but  to  disappear,  or  at  least  become  rare, 
in  localities  further  south. 

Dimensions  of  the  largest  specimen: 

M.  M. 

Greatest  length  of  carapax    30 

Greatest  Avidth  of  carapax 40 

The  right  hand  in  this  large  specimen  (a  male)  is  very  much  larger  than 
the  left,  but  this  it)  not  universally  the  case. 

Color,  in  spirits:  carapax  greenish,  with  maroon  cloudings;  tubercles  of 
first  pair  and  front  of  carapax  bright  red;  hinder  limbs  crossed  by  maroon 
bands;  fingers  black. 
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No.  33.    Monterey.    Dried.    J.  G.  Cooper. 

Xantko  HemphilUana.    Lockington,  Proc.  Cal.  Acad.  Sci.,  Feb.  7th,  1876.  • 

The  only  specimen  I  have  seen  of  this  species  is  the  one  in  the  possession 
of  the  Academy  of  Sciences,  San  Francisco.  Some  small  crabs  from  the 
Gulf  of  CaUfomia.  which  I  at  first  believed  to  be  young  specimens  of  this 
form,  differ  in  their  less  transverse  form  and  more  perfect  areolation,  and  I 
now  think  them  distinct,  yet  this  can  only  be  proved  by  the  examination  of 
a  complete  series  of  the  Monterey  form. 

No.  35.    Large  male,  dried.    Monterey.    Hy.  Hemphill. 

Xanthodes  feucomanus.    Lockington,  Proc.  Cal.  Acad.  Sci.,  Feb.  7th,  1876. 

Garapax  rather  narrow;  areolation  very  distinct,  cardiac  region  circum- 
scribed; three  antero-lateral  teeth  (the  three  posterior  ones)  usually  distinct, 
and  directed  laterally,  the  space  usually  occupied  by  the  first  two  antero-lat- 
eral  teeth  forming  an  almost  straight  line.  Basal  joint  of  onter  antenna 
reaching  the  front;  lower  margin  of  orbit  two-lobed;  inner  hialus  wide;  front 
sinuate,  a  process  meeting  the  basal  joint  of  the  external  antennas.  Internal 
antennoB  stout.  Ghelipeds  sub-equal,  manus  broadly  ovate,  stouter  than  the 
carpus,  smooth,  shining,  with  a  slightly  raised  upper  edge;  dactylns  and  pol- 
lex  alike,  short  and  stout,  conical,  toothed  inside;  furrowed.  Carpus  often 
with  a  roughened  upper  surface.  Ambulatory  feet  almost  free  from  setae,  but 
the  dactyl!  thickly  covered  with  very  short  tomentosity. 

,  U.  M.       M.  M. 

Length  of  carapax 9  8 

Width  of  carapax 11  9.5 

Numerous  specimens  of  this  species  were  brought  from  La  Paz,  Port  £s- 
condido  and  Mulege  Bay,  Gulf  of  California,  by  W.  J.  Fisher.  They  show 
great  variation  in  color,  areolation,  and  other  characters.  In  some  the  poste- 
rior portion  of  the  carapax  is  much  less  distinctly  areolated  than  in  othen; 
many  individuals  have  the  upper  surface  of  the  carpus,  and  even  that  of  the 
manas,  more  or  less  rugose;  some  have  black  fingers  with  white  tips,  others 
have  colored  fingers,  and  the  general  tint  of  the  carapax  varies  considerably. 
The  original  specimens  from  which  my  prrvious  short  description  of  this  spe- 
cies was  written,  were  lost  in  removing  our  collection,  and  I  cannot,  there- 
fore, feel  certain  of  the  identity  of  the  Gulf  form  with  the  one  first  described. 

Xanthodes  f  angustus,     nov.  sp. 

Carapax  narrow,  front  wide,  slightly  sinuate;  antero-lateral  margin  shorter 
than  postero-lateral,  three-toothed;  teeth  pointed  forwards;  the  posterior 
margin  of  the  hindermost  teeth  in  a  line  with  the  postero-lateral  margin. 
Upper  margin  of  the  orbit  two-lobed,  excluding  the  post-orbital,  which  is  lower 
than  the  two  snoceeding  antero-lateral  teeth.  Upper  surface  of  the  oarapax 
smooth,  shining,  without  areolation,  except  in  the  frontal  region,  and  near  the 
antero-lateral  teeth.  Ghelipeds  smooth,  shining,  without  areolation,  hairs  or 
tubercles,  hands  rather  broad,  equal  in  size,  fingers  of  right  hand  tubereulate 
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on  the  palmar  surface,  those  of  left  hand  with  a  cutting  oater  edge.  Hinder 
pairs  of  limbs  slender,  slightly  pilose.  Color  reddish  brown  (in  spirits),  chel* 
ipeds  bright  red.  ^ 

Liocalities — Magdalena  Bay,  west  coast  Lower  California;  Mnlege  Bay,  Port 
Ssooudido,  San  Jos^  Island,  Gnlf  of  California. 

M.  M. 

Width  of  carapaz 14 

Greatest  length 10 

These  dimensions  are  from  one  of  the  largest  specimens. 

The  extreme  narrowness  of  the  carai  ax  and  shortness  of  the  antero-lateral 
margin  make  me  doubtful  of  the  propriety  of  placing  this  species  in  the  sub- 
genus Xanthodes.  Its  aspect  is  much  that  of  a  Pilodius,  but  the  fingers  are  not 
spoon-shaped.  There  are  a  few  scattered  setsB  on  the  two  la.st  joints  of  the 
ambulatory  feet.  There  is  considerable  resemblance  between  this  species  and 
X.  latimanus  from  San  Diego,  but  the  hands  of  the  former  are  wider  and  the 
antero-lateral  teeth  more  robust.  The  difference  in  size  between  the  present 
form  and  the  single  male  of  X.  latimanus  in  the  Mus.  Cal.  Acad.  Sci.  is  great, 
but  it  is  not  unlikely  that  it  is  either  the  young  or  a  small  variety  of  that  spe- 
cies, but  as  the  gulf  species  are  in  most  oases  distinct  from  those  of  the  west 
coast  of  Lower  California,  I  do  not  venture  to  unite  them. 

Xantho  latinmnus.    Lockington,  Proc.  Cal.  Acad.  Sci.,  Feb.  7,  1876. 
No.  34.    Male,  dried.    San  Diego.    Hy.  Hemphill. 

Panopaeus  purpitreiu.     nov.  sp. 

Carapax  convex  both  longitudinally  and  transversely,  branehial  regions 
tumid,  sulcus  between  gastric  and  cardiac  regions  distinct.  Surface  finely 
granulated,  the  granulations  with  a  tendency  to  form  beaded  ridges.  Intra- 
medial  and  extra-medial  regions  distinct  from  each  other  and  from  the  antero- 
lateral. First  two  teeth  of  antero-lateral  margin  coalesced,  forming  a  promi- 
nent bi-lobed  tooth ;  third  and  fourth  teeth  curved  forwards,  the  fourth  short- 
est; fifth  thick  and  rounded,  directed  forwards.  Sub-hepatic  spine  promi- 
nent. Inferior  margin  of  orbit  three-lobed;  interior  lobe  inoonspioaous;  mid- 
dle lobe  narrow,  thick,  projecting;  outer  lobe  long,  low,  thin,  highest  on  its . 
outer  angle.  Outer  hiatus  of  orbit  deep  and  narrow.  Superior  margin  of 
orbit  with  slight  indications  of  a  division  into  three  lobes.  Chelipeds  smooth, 
unarmed,  the  right  the  larger;  propodi  and  dactyli  of  hinder  limbs  beset  with 
short  bristly  hairs^  Color  of  (ibrapax  and  upper  surface  of  chelipeds  bluish 
purple,  becoming  darker  in  the  older  specimens.  Irregular  spots  and  blotches 
of  a  dark  brownish  purple  are  conspicuous  in  the  younger  specimens,  but  be- 
come indistinct  in  the  older,  except  upon  the  chelipeds.  Fingers  brown,  with 
white  tips. 

IncheM,     Incha, 

Greatest  length  of  largest  specimens 1.30  .95 

Greatest  width  of  largest  specimens 1.75        1.30 
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Localities— Magdalena  Bay,  west  coast  Lower  California;  La  Paz,  Gulf  of 
California.    Apparently  rare,  as  Mr.  Fisher  obtained  but  few  specimeiiB. 
No.  44.    Male  and  female.    Magdalena  Bay.    W.  J.  Fisher. 

Panopaus  tramversusf    Sdmpson,  Am.  Lye.  Nat.  Hist.,  N.  Y.,  toI.  VII,  p. 
210. 

Namerons  specimens  of  a  small  species  of  Pnnopoaa  from  Lower  California 
do  not  agree  at  all  with  any  of  the  species  described  by  S.  I.  Smith,  in  the 
Proc.  Boston  Soc.  Nat.  Hist.,  toI.  XII,  Feb.  8, 1869,  and  from  their  tranarerse 
shape  and  the  small  size  of  the  sub-hepatic  spine,  may  probably  be  the  P. 
trangvenm  of  Stimpson.  As,  however,  I  have  no  access  to  Stimpson's  de- 
scription, I  think  it  well  to  biibjoin  a  short  description,  as  it  may  possibly 
prove  to  be  a  distinct  species.  Front  slightly  sinuate,  antero-lateral  teeth 
four,  the  two  first  long  and  low,  the  last  two  more  pointed,  with  the  points 
turned  forwards.  Bight  cheliped  slightly  the  larger,  both  chelipeds  smooth, 
shining,  whitish,  except  on  the  upper  surface,  where  the  tint  deepens  to  a 
reddish  brown,  which  is  the  general  color  of  the  carapax.  Hinder  pairs  of 
legs  tomentose.    Two  of  the  largest  specimens  measured  as  follows: 

Length  of  carapax 0.65     0.56 

Width  of  carapax 0.92     0.80 

Numerous  specimens  were  obtained  in  San  Bartolom^  and  Magdalena  bays, 
and  Santa  Maria  Bay,  all  on  the  west  coast  of  Lower  California;  also,  at  La 
Paz,  Gulf  of  California,  where  it  was  dredged  at  (so  far  as  I  can  make  out  the 
label,  which  was  unfortunately  torn)  a  depth  of  three  fathoms.  The  verita- 
ble P.  transoersus  was  foand  at  Corinto,  Nicaragua,  by  J.  A.  McNeil  {mdt  S. 
I.  Smith,  he.  cit.). 

No.  45.  Several  specimens,  in  spirits,  from  Magdalena  Bay.  Fisher  and 
Lockington. 

PanoposuM  wdidus,    S.  I.  Smith,  Proc.  Boston  Soo.  Nat.  Hist.,  1869,  273. 
Panama  and  Acajutla.    External  opening  of  orbit  broad  and  deep. 

Panopomis  BradUyi,    S.  I.  Smith,  loc.  ctt.,  281. 
Panama.    External  opening  of  orbit  a  deep  notch  rathec  than  a  groove. 

Panoposus  planus.    S.  I.  Smith,  loc.  cit.,  283. 

Panama.  Sub-hepatic  tubercle  not  prominent.  Antero-lateral  margin  with 
four  slight  incisions,  as  in  P.  transuersus. 

Acanthus  spiTW-hdrsutus.    Lockington,  Proc.  C^.  Acad.  Sd.,  Feb,  7,  1876. 

The  range  of  this  species  is  much  more  extensive  than  that  of  most  of  those 
described  in  the  paper  above  refelred  to.  The  first  specimen  obtained  was 
brought,  with  specimens  of  several  other  species,  from  San  Diego;  bat 
whereas  most  San  Diego  forms  extend  down  the  western  coast  of  Lower  Oali- 
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fomia,  but  do  not  appeal^— jndging  from  preeent  knowledge — ^to  inhabit  the 
Golf  of  California,  the  present  specieB  has  been  found  in  abundance  at  La 
Paz,  Mulege  Bay,,  Port  Escondido  and  San  Jos^  Island,  all  within  the  Gulf. 
One  peculiarity  of  this  form  is  the  bright  red  tint  of  the  prominent  transverse 
ridge  in  front  of  the  buccal  area.  None  of  the  specimens  I  have  seen  from 
Lower  California  exceed  in  size  that  brought  from  San  Diego. 
No.  36.    Male,  dried.    San  Diego.    Hy.  Hemphill. 

Menippe  obtuta,    Stimpson,  Notes  on  N.  Amer.  Crust.  (Annals  Lye.  Nat.  Hist., 
N.  Y.,  1858),  p.  7. 
Panama. 

GHIiOBODIHiB. 

No  species  of  this  group  is  mentioned  by  Stimpson,  either  in  Crust,  and 
Echi.  Fac.  Shore  N.  Amer.,  or  **  Notes  of  North  American  Crustacea."  I 
have  here  described  three  species,  all  of  which  were  brought  from  Lower  Cal- 
ifornia by  Mr.  W.  J.  Fisher.  Although  distinguished  as  a  sub-family  on  ac- 
count of  the  more  or  less  perfect  spoon-shaped  tips  of  the  dactylus  and  pollex 
of  the  chelipeds,  the  Chlorodince  are  so  closely  related  to  the  XanthinoB  that 
it  would  be  more  natural  to  intercalate  their  genera  among  those  of  that  sub- 
family; for  instance,  Chlorodius  next  to  Xantho,  and  Ackeodes  next  to  Actcea, 

ActcBodea  mexicamu,    Lockington,  Proo.  Cal.  Acad.  Sci.,  March  20,  1876. 

Mazatlan,  Magdalena  Bay,  La  Paz,  where  a  few  were  dredged  in  thirteen 
fathoms;  Port  Escondido,  Gulf  of  California;  San  Jos^  Island,  Amortiguado 
Bay,  Mulege  Bay.  The  carapax  of  the  largest  specimen  obtained  measures 
33  millimetres  in  width,  and  21  in  length  The  color  ranges  from  dark  red- 
dish brown,  sometimes  tinged  with  green  to  almost  white,  and  in  some  oases 
even  the  fingers  are  whitish.  Females  with  ova  were  collected  from  July  to 
August.    This  species  is  found  at  low  tide,  under  stones  and  in  coral. 

No.  37.    Male,  dried.    Mazatlan.    H.  Edwards. 

No.  46.    Male  and  female,  in  spirits.    Magdalena  Bay.    W.  J.  Fisher. 

AdcBodes  xantho.    nov.  sp. 

Carapax  broadly  transverse,  without  teeth  on  antero-lateral  margins  or  front, 
which  slightly  curve  outwards  in  front  of  each  areolet.  Areolation  complete, 
middle  region  with  nine  areolets.  The  hinder  posterior  areolet  (2P.  Dana) 
entire,  long  and  narrow,  four  smaller  areolets  between  this  and  the  median 
region,  and  ten  areolets  on  the  antero  and  postero-lateral  regions  of  each  side. 
Chelipeds  short,  the  meros  hidden  beneath  the  carapax,  manus  and  carpus 
about  equal  in  length,  their  upper  surface  covered  with  tubercles  about  as 
large  as  those  of  the  carapax.  All  the  raised  portions  of  the  carapax,  and  tu- 
bercles of  areolets  covered  with  granules,  the  sulci  between  tomentose.  Dac- 
tyl! of  first  pair  very  short,  obtuse  at  end,  the  tips  somewhat  hollowed  out, 
but  the  hollows  not  circumscribed  within.  Hinder  feet  short,  compressed, 
their  upper  surface  with  elongated  tubercles  less  distinctly  granulated  than 
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those  of  the  carapax  and  ohelipeds,  the  Buloi  and  terminal  joints  tomentoM. 
Abdomen  tomentose. 

V.  M. 

Length  of  oaxapax 11.5 

Width  of  carapax 18 

A  single  specimen,  female,  from  San  Jos^  Island,  Amortigoado  Bay,  Gotf 
of  California.  In  spirit-i,  the  areolets  are  of  a  bright  yellow  color.  There  are 
five  tubercles  on  the  carpus,  and  as  many  on  the  hand.  The  genera  Ackea 
and  Acteodes  are  nsnally  placed  in  separate  sub-families,  but  the  artificiality 
of  this  separation  is  evident  to  any  one  who  compares  the  species  belonging 
to  the  two  genera.  In  this  species,  as  in  A.  speciosa  and  A.  cavipes,  Dana, 
and  A,  mexicanus  (miAi),  the  tips  of  the  fingers  are  but  imperfectly  excavate, 
and  the  forms  belong  as  truly  to  Adcea  as  to  Actmodes.  The  two  genera  fonn, 
in  fact,  a  continuous  series  of  closely  ^lied  species. 

Chlorodius  Fiskeri,     nov.  sp. 

Similar  in  proportions  to  C.  sanguineus,  Edwds,  but  the  carapax  is  widest 
between  the  posterior  teeth  of  the  antero-lateral  maigin.  Front  i-lobed;  a 
deep  emargination  between  the  long  central  lobes.  Teeth  of  antero-lateral 
margin  five  in  number,  acute,  sub-equal,  and  directed  forwards  Areolation 
less  distinct  than  in  C  sanguineus;  areolets  well-defined  anteriorly,  but  not 
posteriorly.  Pre-medial  areolets  joined  to  the  extra-medial;  intra-medial  sep- 
arated from  the  posterior  or  cardiac  by  a  distinct  sulcus;  areolets  of  antero-late- 
ral region  six  in  number;  postero-Iat^ral  and  posterior  regions  without  distinct 
areolation.  Chelipeds  equal,  smooth,  except  a  tooth  on  inner  angle  of  oar- 
pus;  all  the  fingers  spoon-shaped,  but  the  cavity  not  circumscribed  within. 
The  fingers  are  sulcated.    Posterior  legs  slightly  setose,  claws  sharp. 

Color.  Carapax,  greenish  red;  chelipeds,  marbled  with  purplish  red,  white 
beneath;  fingers,  black.  Length  of  carapax  of  largest  specimen  (male),  0.78 
in.;  greatest  width,  1.06  in. 

Numerous  specimens  from  the  West  coast  of  Lower  California,  collected  by 
W.  J.  Fisher,  also  from  La  Paz,  Sun  Jos^  Inland,  Mulege  Biiy  and  Port  Es- 
condido,  all  in  the  gulf  of  California.     It  is  found  on  the  flats  at  low  tide. 

No.  47.    In  spirits,  Magdalena  Bay.    W.  J.  Fisher. 

Family  ERIPHID^. 

27.  Ozius  verreauxiK    De  Saussere.     Revue  et  Magasin  de  Zoologie,  V,  359, 

pi.  XII,  f.  1. 
Mazatlan. 

28.  Xanthodius  sternberghii.    Stimpson.    Notes  on  North  American  Crust  6. 
Panama. 

29.  PUumnus  Umosus.    S.  I.  Smith.    Proc.  Bost.  Soc.   Nat.   Hist,  XII,  386, 

1869. 
Panama.    Peru. 


Digitized  by  VjOOQ IC 


ACADEMY   OF   SCIENCES.  105 

30.  Eriphia  sqwxmath.    Sfcimpson.    Notes  on  North  Amerioan  Crustacea,  p. 

10.     (Annals  Lyceum  Nat.  Hist.,  N.  Y.) 
Panama.    Corinto,  Nicaragua. 

31.  Trapezia  formosa.     S.I.Smith.     Proc.  Bost.  Soc.  Nat.   Hist.,  Feb.  3 

1869. 
Pearl  Islands,  Bay  of  Panama,  among  Pocillopora  capUata,  Yerrill. 

32.  Trapezia  ofmodocef    Guerin.    Dana.     U.  S.  Ex.  Exp.,  p.  257,  pi.  XY, 

Fig.  5.     S.  I.  Smith,  loc.  cit. 
Locality  the  same  as  the  preceding  species. 

33.  Quadrdla  nitlda,     S.  I.  Smith,     loc.  cU, 

Locality,  Paobeca,  one  of  the  Pearl  Islands,  6  to  8  fathoms,  among  pearl 
oysters. 

When  Stimpson,  in  1857,  published  his  *'  Crustacea  and  Eohinodermata  of 
the  Pacific  Shores  of  North  America,"  not  a  single  species  of  the  large  fam- 
ily Portunida  had  been  discovered.  The  same  naturalist  in  his  *'  Notes  on 
North  American  Crustacea,"  published  in  1859,  mentions  one  species,  Lupa 
beUicosa^  SloatJMS.,  but  gives  no  description,  remarking  that  it  "  agrees  witjti 
L.  hasfata  in  almost  every  character,  except  that  the  last  two  joints  of  th«  ab- 
domen in  the  male  are  broader  and  more  flattened." 

In  February  of  this  year  I  described  a  second  species,  a  specimen  of  which 
had  been  procured  the  preceding  year  at  Mazatlan  by  Mr.  Henry  Edwards; 
and  I  shall  in  this  paper  describe  a  third,  of  which  mauy  individuals  have 
been  collected  by  Mr.  W.  J.  Fisher  at  various  points  on  the  Western  and 
Eastern  shores  of  Lower  California.  At  Mogdalena  Bay  Mr.  Fisher  procured 
several  very  specimens  of  a  Lupa,  which  I  take  to  be  the  L,  heUicota  of  Sloat 
and  Stimpson,  but  as  Sloat's  MS.  is  not  on  hand,  and  Stimpson  gives  no 
figure,  my  sole  reason  for  this  belief  is  that  the  other  two  known  species  from 
Lower  California,  belong  to  the  genus  AmphitrUey  as  defined  by  D^na. 

That  there  may  be  no  confusion  I  append  a  description  of  this  Lupa, 

Lupa  beUicoaa?    Sloat,  MS.     Stimpson.     Notes  on  N.  Amer.  Crust.,  p.  11. 

Carapax  regularly  arched  in  its  longitudinal  and  transverse  directions;  ex- 
ceedingly wide,  the  post  and  antero-lateral  outlines  forming  a  long  ellipse; 
no  areolation  except  a  sulcus  between  the  median  and  posterior  regions. 
Central  tooth  of  front  placed  low  down,  between  the  internal  antennce,  and 
separated  by  a  short,  somewhat  pilose,  space  from  the  front  proper,"  which 
has  two  lateral  spines  separated  by  a  sinuous  central  portion.  Upper  maigin 
of  the  orbit  consisting  of  two  long  teeth,  an  ante  and  post-orbital;  the  former 
highest  above  the  outer  antennee,  and  separated  by  a  deep  notch  from  the 
latter,  which  is  two-lobed,  the  anterior  lobe  low,  and  the  posterior  long  and 
pointed.  Antero-lateral  teeth  nine,  including  the  posterior  lobe  of  the  ^ost- 
orbital,  which  exceeds  in  height  any  of  the  others  except  the  ninth.    2d,  3d, 
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4th,  6th,  6th,  7th  and  8th  antero-Iateral  teeth  equal,  all  broadly  triangular. 
Ninth  tooth  mnch  the  largest,  its  npper  ridged  edge  contmning  across  the 
carapax  for  some  distance.  Lower  margin  of  the  orbit  pilose,  risiiig  into  a 
oonspicuons  tooth  immediately  below  the  outer  antennas.  Underside  of  cara- 
pax and  sternum  without  hairs,  except  below  the  hinder  part  of  the  antero- 
lateral regions.  Meros  of  first  pair  trigonal,  with  four  sharp  spines  on  its 
npper  anterior  edge  and  two  blunt  teeth  at  the  distal  extremity  of  its  poste- 
rior edge.  Carpus  with  two  or  three  ridges  exteriorly,  and  some  short,  blunt 
spines  anteriorly.  Manus  with  a  triangular  tooth  next  the  carpus  on  its 
upper  anterior  edge,  and  also  a  blunt  tooth  at  the  distal  extremity  of  its  upper 
posterior  margin.  Dactyli  only  slightly  sulcate;  the  teeth  of  the  inner  mar- 
gins in  groups  of  three;  the  central  one  largest.  Second,  third,  and  fourth 
pairs  of  limbs  stout;  the  two  last  joints  compressed  and  sulcate,  pilose  pos- 
terioriy.  Fifth  pair  stout,  without  sulcations  on  the  last  two  compressed 
joints. 

Several  fine  specimens  of  this  species  were  brought  from  Magdalena  Bay, 
by  Mr.  W.  J.  Fisher. 

The  dimensions  of  a  large  individual,  of  each  sex,  are  as  follows: 

c?        9 

M .  H.      M.  M. 

Length  of  carapax 6.         5.3 

Greatest  wicfth  of  carapax 11.5     10.2 

Length  of  right  manus 7.         5. 

The  color  is  almost  brown  above,  cream-colored  below,  the  tubercles  and 
ridges  of  the  manus  tinged  with  red. 

No.  22.    Male,  in  spirits;  finp  specimen.    Fisher  and  Lockington. 

Lapa  dioantha,  M.  Edwards.  Hist.  Nat.  des.  Crust.,  tom.  1,  p.  451.  Dana. 
U.  8.  Ex.  Exp.,  1,  272.  pi.  XVI,  fig.  7,  T.  Hale  Streets.  Proc. 
Acad.  Nat.  Sci.,  Phil.,  1871,  p.  239. 

Amphiirite  EduHxrdaU.    Lockington.    Proc.  Cal.  Acad.,  March  20,  1876. 

On  looking  over  a  number  of  Amphitrites  from  Lower  California,  I  found 
one  only,  a  large  female,  that  can  be  referred  to  this  species. 

It  presents  all  the  characters  of  the  type  in  the  Academy's  museum,  but  in 
a  more  marked  degree  from  its  larger  size.  The  nine  spines  of  the  antero- 
lateral margin  are  alternately  large  and  small,  the  ninth  no  larger  than  the 
first,  third,  fifth,  and  seventh;  and  the  points  of  all  are  black.  The  meros 
of  the  first  pair  of  legs  has  five  black-tipped  spines,  that  nearest  the  carpuB 
smaller  than  the  central  three  and  equal  to  the  proximal  one.  The  inter- 
orbital  teeth  are  eight  in  number,  and  the  ridges  across  the  carapax  well  de- 
fined. The  spines  of  carpus  and  manus  agree  exactly  with  those  of  the 
smaller  specimen,  previously  described,  and  all  are  tipped  with  black. 

The  general  color  of  the  carapax  and  limbs,  in  spirits,  is  red,  with  lighter 
marblings.    The  tips  of  the  fingers  are  black. 

X.M. 

Extreme  width  of  carapax 51 

Extreme  length .' 93 

Length  of  movable  finger 13 
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The  upper  part  of  the  oarapaz  is  thickly  tomentose,  except  upon  the  ridges. 
This  spedes  is  well  marked,  and  readily  distinguished  from  the  following. 
No.  23.    Female,  dried.    Mazatlan.    Hy.  Edwards. 

Amphitrite  paueufdniM,    Lockington. 

Inter-antennal  front  four-lobed;  pre-orbital  spines  slightly  two-lobed. 
Antero-lateral  spines  were  nearly  eqnal  in  size,  except  the  ninth,  which  is 
twice  the  length  of  the  others.  The  outline  of  front  portion  of  carapax  be- 
tween the  last  antero-lateral  spines,  on  each  side,  is  a  regular  ellipse.  Pos- 
terior to  the  last  antero-lateral  spine  the  carapax  contracts  suddenly  in  width, 
so  that  the  postero-lateral  margins  are  L-shaped.  Meros  of  first  pair  with 
four  spines  on  its  anterior  margin,  the  proximal  smallest.  Carpus  with  one 
spine  on  the  interior  upper  margin,  and  two  on  the  exterior.  Manus  with 
one  spine  only,  on  its  upper  margin,  forming  the  extremity  of  a  carina.  Four 
slightly  beaded  ridges  on  the  outer  side  of  the  manus.  Fingers  snlcate, 
tubercular  on  the  palmar  margin,  the  movable  finger  with  a  large  tubercle  at 
the  base.  Second,  third,  and  fourth  pairs  of  limbs  slender;  penultimate 
joint  of  fifth  pair  sulcate  and  surrounded,  as  is  also  the  last  joint,  with  a  reg- 
ular fringe  of  hairs.  Areolation  of  carapax  very  distinct;  the  summits  of  each 
i-egion  granulated. 

The  dimensions  of  two  of  the  largest  specimens,  both  female,  are  as  fol- 
lows: 

M.  M.      M.  M. 

Extreme  width  from  tip  to  tip  of  spines  40        54 

Greatest  length 23        30 

Localities — Angeles  Bay,  Mulege  Bay,  both  in  the  Gulf  of  California; 
Magdalena  Bay,  West  Coast  Lower  California. 

The  specimens  were  collected  at  low  tide  in  August  and  September,  and 
many  of  the  females  have  the  ova  attached. 

No.  24.  Two  males,  dried.  Magdalena  Bay,  West  Coast  Lower  Califor- 
nia.   Fisher  and  Lockington. 

Arcmeus  bidens,    S.  I.  Smith.    Report  Peabody  Acad.    Sci  ,    1869,  p.  90. 

CaUinedes  sp?  "Agrees  with  Ordway's  C.  arcuatvs.  Bost.  Jour.  Nat.  Hist. 
YII,  p.  578,  except  that  there  is  only  one  distinct  spine  on  the 
carpus  of  the  chelipeds."    S.  I.  Smith,    loc.  cit. 

In  my  last  paper  upon  this  subject,  two  species  of  Maioid  crabs  mentioned 
in  a  **  Catalogue  of  Crustacea  from  the  Isthmus  of  Panama,"  by  T.  Hale 
Streets,  ;wa8  included,  viz.:  Homalacantha  hirsuta  (T.  Hale  Streets),  and 
MithraeuluB  coronatus  (Stimpson).  Mr.  Streets  does  hot  state  on  which  side 
of  the  Isthmus  the  various  species  enumerated  in  his  catalogue  were  col- 
lected; therefore,  although  I  am  aware  that  in  some  cases  the  same  species 
occurs  on  both  sides,  I  shall  not  in  future  include  in  tliis  catalogue  any  but 
undoubtedly  Pacific  species. 
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Mr.  Streets  describes  the  following  new  species,  giving  Isthmus  of  Panami 
as  their  locality: 
Mithraculus  ooronatus. 
Anumlus  hngitarsts. 
Cenobita  intermedia. 
Gdia  longipoUex, 
Alphaus  bispinosus. 

The  following  species  incladed  in  his  list  are  Atlantic  forms,  some  of  which 
may  possibly  occur  in  the  Pacific,  also: 

Mithraculus  coronatuSf  St Gulf  of  Mexico.  Brazil. 

CarpUius  coraUinus^  M.  Edwards Antilles. 

ActoMi  labyrinthica,  St.  ? 

Menippe  mercenariaf  St Atlantic. 

Lupa  rubra,  M.  Edwards Brazil. 

Ocypoda  rhombea,  M.  Edwards Antilles,  Brazil. 

Uca  IfBvis,  M.  Edwards Antilles,  Brazil. 

Hippa  emerita,  M.  Edwards Antilles,  Brazil. 

Cenobita  diogt-nes,  M.  Edwards Antilles. 

Panulirus  gutlaius,  Latn.    M.  Edwards Antilles. 

"        americanus,  Lamk.    M.  Edwards AntilleB. 

The  following  probably  reach  as  far  north  as  Panama,  and  are  therefore 
referred  to  in  their  order: 

1.  PanopcRus  chUensis. 

4.     Ocypoda  (^audichaudii. 

2.  Lupa  dicantha. 

3.  Eriphia  gonagra, 

W.  N.  Lockington  read  the  following: 

Notes  on  Californian  Fishes. 

BY  W.   N.  liOGKINOTON. 

Baia  haiis,    Linn. 

Uraptera  hinoculata.    Girard. 

Dr.  A.  Gunther,  in  the  Cat.  Fishes  Brit.  Mus.,  Vol.  YIII,  p.  465,  sUtes  his 
belief  that  the  latter  of  these  fishes  may  be  regarded  as  a  dimatio  Tariety  of 
a,  hatis.  He  goes  on  to  say  that  "young  examples  have  a  round  obscure  spot 
on  each  pectoral  fin." 

Had  Dr.  Gunther  seen  the  fish  alive,  or  in  a  fresh  condition,  I  think  that 
his  opinion  would  have  been  different,  but,  as  the  Catalogue  shows  his  only 
specimens  were  young,  one  from  San  Francisco,  presented  by  Dr.  W.  0. 
Ayres,  the  other  a  skin  only,  presented  by  J.  Keast  Lord,  from  YancoQTer 
Island. 
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I  have  myself  seen  speoimens  of  large  size  in  which  the  spot  is  as  distinct 
as  in  the  young,  and  though  I  cannot  say  I  have  measured  them,  I  feel 
assured  that  one  I  saw  in  the  aquariam  at  Woodward's  Gardens  about  a 
year  ago  was  two  feet  across  the  fins;  and  that  the  one  now  there  is  about 
eighteen  inches. 

Moreover,  the  eye-like  spot  in  the  centre  of  the  pectoral  is  anything  but 
ol>scnre  in  the  recent  fish,  it  is  most  conspicuous. 

But  this  is  not  all.  We  have  in  our  possession  a  fish  (caught  in  San  Fran- 
cisco Bay,)  which  agrees  in  every  respect  with  the  description  of  R,  hatU  in 
tlie  Brit.  Mus.  Cat. 

I  subjoin  the  dimensions — 

INCHES. 

Width  across  pectorals 18.38 

Tip  of  snout  to  centre  of  posterior  jaw 4.12 

'*  **  anterior  edge  of  anus ... 12.75 

orbit 4.12 

Tail  to  back  of  ventrals 8.75 

Inter-orbital  space  (width  of) 1.37 

Width  across  ventrals 7.50 

Body  and  fins  of  a  uniform  slaty  brown  color.    The  difference  in  aspect 
between  this  fish  and  the  Uraptera  or  Baia  binocukUa  is  very  great. 

Ceniropomus.     Sp.? 

Body  oblong,  compressed;  head  contained  four  and  a  half  times  in  the  total 
length;  outline  of  top  of  head  nearly  straight,  slightly  concave,  ridges  of  up- 
per surface  prominent;  depth  increasing  to  origin  of  first  dorsal,  thence  nearly 
equal  to  root  of  second  dorsal,  thence  decreasing  gently  to  peduncle  of  tail. 
First  dorsal  with  eight  spines — the  first  minute;  the  second  about  one-sixth 
the  length  of  the  third;  third,  longest,  very  stout;  fourth,  fifth,  sixth  and  sev- 
enth rapidly  decreasing;  eighth,  prostrate.     Pectorals  small,  extending  to 
little  more  than  the  half  length  of  the  ventrals,  which  exceed  them  in  size. 
First  spine  of  anal  very  small;  second,  long  and  stout;  third,  slender,  but 
slightly  the  longest.    The  orbit  is  slightly  elliptical.    Lower  jaw  protruding 
beyond  the  upper;  maxillary,  when  the  mouth  is  closed,  extending  to  a  per- 
pendicular from    the  centre  of  the  pupil.  Teeth  nominal.    Pre-operoulum 
strongly  serrated.     Color,  when  fresh,  back  to  lateral  line  dark  green,  be- 
coming lighter  below,  and  whitish  on  the  belly.     Snout,  green,  yellow  on  the 
sides.    Iris,  golden.    Pectorals,  lead-color,  with  green  centre;  ventials,  the 
same.    Caudal,  lead-color  in  centre,  with  green  margins.    Dorsal,  green,  with 
bluish  stripe,  and  tipped  with  golden.    Fin-formula,  D.  8  I  iV  J  ^' 5-    Branch- 
iostegals,  7.    The  following  are  the  principal  dimensions  of  the  specimen 
presented: 

Ft.      In. 

Total  length,  from  tip  of  lower  jaw  to  end  of  tail 1        5.5 

Length  of  head,  from  tip  of  upper  jaw 3.88 

Tip  of  snout  to  origin  of  first  dorsal 5.5 
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Origin  of  fixst  doiBal  to  origin  of  aeoond  dorsftl 3lS 

Length  of  thifd  dorsal  epine 3^ 

Length  of  bMe  of  first  dorsal ^73 

Length  of  base  of  first  anal 1^ 

Eye  to  tip  of  snont i^ 

Giitmmferenoe  at  origin  of  spinoas  dorsal 7^ 

Width  of  inter-orbital  space 0.€3 

The  single  specimen  was  taken  by  Mr.  W.  J.  Fisher,  off  Asiiiieion  Idw 
Lower  California,  at  a  depth  of  eight  fathoms. 

The  proportions  and  coloration  of  this  flsh  agree  very  nearly  witk  tluae  a 
Centrapomus  undecimalis.  Cut.  and  Yal  ;  and  I  strongly  soapect  its  idatife 
with  that  species,  which  is,  however,  not  known  to  me  from  specim^sf  a 
figores. 

C.  undecimalia  is  a  native  of  the  Atlantic  shores  of  tropical  America;  bntlfe: 
Gunther  queries  its  oconrrence  at  Lima.  If  it  should  prove,  on  farther  at- 
qnaintanoe,  to  be  a  distinct  species,  I  propose  to  name  it  (7€niropomtLs  tiri£t^ 

Dr.  Kellogg  submitted  the  following: 

On  some  New  Species  of  Californian   Plants. 

BT  DB.  A.  KKLLOGQ. 

Dr.  G.  Ei sen's  specimens  of  Carpenieria  Calif omiea  in  fnll  flower  enaUe  » 
to  record  some  fm-ther  items  of  interest.  In  these  the  flowers  are  pore  wiiik. 
fragrant,  2-2 >{  in  expansion;  bracteoles  ovate,  acote,  instead  of  "snbalsfii.'' 
only  %  inch  b^^low  the  flower,  and  as  the  central  pednnde  has  none,  ub^ 
high  culture,  it  is  fair  to  presume  these  would  prove  only  reduced  nomi 
leafy  bracts;  the  petioles  are  connate  at  base,  often  shortly  sheathing.  I» 
flattened  cymosely-pannicled  masses  of  flowers  show  it  to  be  a  more  oompttf 
bloomer  than  our  Philadelphus  species,  which  it  so  much  resembles;  theiBfte^ 
mixture  of  buds  with  the  open  flowers  also  indicate  a  lengthened  period  d 
bloom.    This  must  prove  a  most  valuable  ornamental  acquisition. 

In  Dr.  Eisen's  collection  we  also  find  a  new  species  of  Blazing  Star,  or 
Mentzelia  crocea.    K. 

Annual  ( ?)  stem  branching  two  feet  or  more  high,  bark  white,  ashy  pubpr- 
ulent  and  scabrous,  hirsute  with  rather  long  white  simple  hairs  above,  ltAre> 
oblong,  pinnatifid,  lobed,  upper  ovate-lanceolate,  acuminate,  sessile,  siniui^ 
pinnatifid  or  toothed;  flowers  axillary  and  terminal;  subtending  bracts  onte- 
aouminate,  coarsely  toothed  or  sub-lobed.     (1-2  on  each  side.) 

Capsule,  slender,  clavate  or  gradually  enlarging  above  to  the  truncate  top: 
sessile,  hirsute,  an  inch  or  more  long;  immature  seeds,  flat.  Calyx  segmecls 
ovate-lance-acuminate — half  the  length  of  the  stamens,  or  about  %-li  tk 
petals;  hairs  on  the  back  from  conspicuous  elevated  gland-like  bases;  petak 
five,  oval  or  oval-oblong,  abruptly  short-acuminate,  golden  satiny  yellow,  ob 
a  very  short  safifron-colored  claw;  flowers  large  (2-23^  inches  across); 
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▼ery  nnmeroiiB,  free,  golden  filaments,  with  the  lower  third  deep  safihron-hued, 
ol>lozig  anthers,  spirally  twisted,  like  short  sections  of  fine  cord;  style  ezsert- 
ecL,  simple,  or  altogether  undivided.  A  very  heantiful  safi'ron-eyed  species; 
lience  the  specific  name. 

Vice-President  Edwards,  seeing  it  stated  in  the  Cal.  Bot.  that  the  AraUa 
CcUiJ'omica  "had  not  been  collected  in  mature  fruit,"  brought  a  specimen  for 
record.  The  berries  are  deep  purple,  pulpy,  symmetrically  smooth,  and 
round  as  the  largest  shot,  or  very  slightly  oblate-spheroid,  shortest  diameter 
tlie  axis,  consisting  of  five  oblong,  semi-oval,  compressed  seeds,  somewhat 
'bluntly  margined  on  the  outer  more  curved  edge.  The  ripe  fruit  is  apt  to  fall 
a-way,  or,  if  retained,  is  so  crushed  that  the  color,  form  and  character  to  an 
extent  is  lost,  which  may  account  for  the  remark. 

In  Dr.  Eisen*s  collection  is  a  small  form  of  Madia  glomerata,  var.  eglandu- 
losa,  K.,  worthy  of  note.  Stem  simple,  5-6  inches  high,  cymosely  clustered 
at  the  top,  hirsute  throughout,  without  glands;  lower  leaves  opposite,  rarely 
alternate  except  above  first  and  second  pairs,  subspatulate  to  linear,  acute, 
obscurely  three-nerved,  base  cilliate,  subsessile  to  sessile;  heads  turbinate, 
rays  7-9,  yellow,  three-lobed  or  deeply  three-toothed;  disk  florets,  7-10,  tubes 
naked,  pappus  of  five  or  more  long  plumose  awns,  receptacle  convex,  fim- 
brillate,  pitted. 

Among  Dr.  G.  Eisen's  prairie  collection,  Fresno  County,  is  an  exceedingly 
minute  plant,  which  ought  to  belong  to  Ueterocodan,  although,  as  at  present 
characterized,  it  is  quite  at  variance. 

Seterocodon  minimum.    E. 

Stem  filiform,  ^-1  inch  high,  simple  or  branching  from  the  base,  more  or 
less  hirsute  throughout;  leaves  alternate,  general  outline  broadly  fan-shaped, 
three-lobed  (save  1-2  of  the  lowermost  round  or  oval,  entire  or  crenate,  often 
opposite),  principal  leaves  also  subdivided  into  2-3  lobules,  or  deeply  cleft- 
toothed,  the  middle  larger  lobe  broadly  cuneate,  three-clef t-lobed,  the  lateral 
lobes  into  mostly  two  lobules;  petioles  about  as  long  as  the  lamina,  upper- 
bractoid  leaves  becoming  cuneate  fan-form  S-S-two-cleft-lobules,  including 
the  confluent  stipules,  and  subsessile  to  sessile;  stipules  large  adnate  to  the 
petiole,  stem-sheathing,  entire,  or  1-3  coarse  teeth  on  each  side;  flowers  ax- 
illary, or  becoming  so,  2-4  from  the  axils  of  each  leaf,  pedicels  unequal,  about 
y^-1  line  long,  calyx  superior  (?),  herbaceous  lobes  3-4,  subulate,  entire,  about 
as  long  as  the  spheroidal  tube  or  capsule;  flowers  none  (hitherto  seen);  the 
globose  capsule  densely  hirsute,  somewhat  constricted  at  the  origin  of  the 
calyx  segments,  which  are  tipped  like  the  lobules  or  teeth  of  leaves  and  stip- 
ules by  along  spinulose  hair,  one-seeded  (more?),  seed  glabrous,  pyriform. 
Barely  a  leaf  is  seen  somewhat  pinnatifid;  those  tiny  plants  are  found  flower- 
ing and  fruiting  only  three-lines  high. 

Another  almost  microscopic  plant  of  the  prairies  of  Fresno,  collected  by  Dr. 
Eisen,  is  a  new 
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Stylodine  aoauU.    K. 

Stemless  heads  sesBile  on  the  root  crown  in  the  earth,  rarely  npon  it;  size 
of  whole  plant.  ^-^  inch  (range  of  fifty  specimens) ;  leaves  spatolate,  oblong 
lamina,  acnte,  tipped  with  a  black  gland  or  calloas,  white-woolly,  narrow, 
petiole  expanding  towards  the  base;  outer  scales  and  seeds  as  in  the  generic 
description;  the  five  inner  more  rigid  ligneous involucrate  series  of  scales  snr- 
ronnding  the  sterile  flower,  narrower,  acute,  woolly  on  the  inner  face,  glab- 
rons  outside;  the  single  floret  purple  tipped;  neither  pappus  nor  setiform 
hairs. 

Also  among  Dr.  Eisen's  collection  we  find  the  matured  fruit  of  a  beautiful 
eyergreen  shrub,  3-5  feet  high,  the  fruit  of  which  has  been  hitherto  unknown, 
on  which  we  offer  a  passing  remark.  In  this  specimen  of  Leucothm  Davi^ee, 
Torr.,  the  somewhat  erect  raceme  from  the  final  axils  of  the  leaves  is  solitary 
(the  embryo  buds  at  the  base,  however,  show  that  under  favorHble  auspices  it 
would  be  clustered) ;  the  pendulous  flowers  become  somewhat  erect  at  matu- 
rity; the  lower  bracts  of  the  base  are  short,  rounded-cordate,  cinnamon 
brown;  the  bracteoles  above  more  oblong,  acute;  the  pedicels  have  also  one  or 
two  bractlets  a  little  below  the  calyx,  persistent;  at  length,  as  the  fruit  ma^ 
tures,  become  more  or  less  deciduous;  these  are  ovate  acute;  capsule  de- 
pressed, ghibose;  valves  thin,  dry,  chartaceous,  almost  translucent,  suban- 
gled  and  celled,  opening  loculicidally,  each  cell  1-2  seeds  maturing  out  of 
about  12  ovules;  seed  oblong-ovoid,  slightly  a  little  curved,  rugose  pitted. 

Among  Dr.  Eisen'tf  plants  we  find  a  form  of  what  we  take  fur  QUia  achUk- 
afolia,  var.,  wherein  the  stem  is  very  scabrous,  and  scabrous  glandular  heads, 
base,  and  the  leaves,  at  their  axils,  woolly;  the  leaves  2-3  inches  long,  loo^ly 
pectiuHtt;-piunntifid.  liuear  lobes  in  3-6  pairs,  /^~1/^  inches  long  (rarely  a  lobe 
subiiivided);  sparsely  hirsute,  petioles  ^-1  inch  long,  woolly  dliate;  flowers 
smaller,  stamens  exserted;  style  shorter,  and  stigmas  simple,  etc. 

Sierra  Nevada,  at  4,000  feet. 

Among  a  package  labeled  * 'Vicinity  of  San  Francisco,"  is  a  novel  species  of 
Prosartes.  Stem,  1-1^  feet  high,  pubescent,  two  branched;  leaves,  S-2}( 
inches  long,  1-2  inches  broad,  subabruptly,  acuminate,  somewhat  obliquely 
cordate,  closely  clasping,  pubescent,  margin  finely  ciliate  (scarcely  scabm- 
lose?).  Perianth  unequal,  green  or  foliaceous,  obscurely  nerved,  base  acute; 
sepals,  2-3  lines  long  (rarely  4  lines),  1-2  lines  broad^the  two  outer  being 
the  largest — outermost,  and  largest  of  all,  ovate,  or  obovate,  subacute;  oppo- 
site sepal  oblong,  subobtuse,  the  very  short  base  slightly  narrowed—the  three 
inner  narrower;  sepals  lanceolate  (all  more  or  less  obscurely  nerved).  Sta- 
mens scarcely  a  little  unequal  exsert.  Anthers  linear-oblong,  slightly  en- 
larged at  base,  saggetite,  glabrous,  1^-2  lines  long,  filaments  somewhat  un- 
equal, short,  style  glabrous,  simple.    Fruit  not  known. 

Among  Dr.  Eisen's  Fresno  plants  is  Bcpria  platycarpha.  Gray.  Flowering 
in  March.  This  shows  some  latitude  of  variation  from  the  received  deseiip- 
tion  worthy  of  a  passing  note.  In  plants  of  equal  stature  the  parts  are  re- 
duced in  number;  e.  g.,  the  involucral  scales  are  only  five,  instead  of  &-7; 
awns  of  pappus,  3-4,  instead  of  7-8;  leaves  remotely  laciniate  toothed,  three- 
nerved,  reticulate  veined,  etc. 
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Among  Dr.  G.  EiBen's  Fresno  collection  is  a  marsh  herb  of  the  OraHola* 
like  group,  althongh  qaite  at  variance  with  the  i2-fertile  stamened  genera  and 
species,  with  transyerse,  conflaent,  or  united  roundish,  or  even  saggetate  an- 
thers; besides,  in  this  plant  they  are  not  approximated,  nor  is  the  style  sim- 
ple, lips  of  stigma  flattened,  etc.  The  pecnliar  features,  therefore,  necessitate 
generic  recognition,  whatever  may  be  best  deemed  their  ultimate  destination. 

Ranapalus.    E. 

Calyx  &-parted,  unequal  in  size,  about  equal  in  length,  outer  three  broad- 
est; croUa  bell- funnel  form,  tube  short,  throat  ventricose  with  a  sub-rotate 
border,  glabrous  within,  about  equally  5-lobed,  segments  flat,  somewhat  lip- 
ped— J^  upper  larger  ( ?) — cleft  or  deeply  emarginate;  lower  three  more  spread- 
ing; stamens  four,  all  fertile,  subdidynamous,  erect,  distant,  eubexserted, 
nearly  equal;  anthers  of  two  distinct  elliptical  cellsj  vertically  parallel,  fixed 
by  the  middle  to  a  flattened  subulate  simple  filament;  style  straight  or  scarcely 
a  little  curved,  nearly  as  loug  as  the  stamens,  about  equally  2-lobed,  stigmas 
capitate,  crenated  or  toothed  (rarely  again  subdivided);  capsule  inclosed 
chiefly  by  the  two  largest  segments  of  the  calyx,  4-valved,  completely  2-celled 
by  the  free  placentn;  seeds  covering  the  whole  surface.  Generic  name  from 
rana  (frog),  palus  (swamp),  its  habitat,  to  indicate  its  North  American  repre- 
sentation of  the  South  American  genus  Banariat  with  which  it  is  almost  iden- 
tical. 

BanapcUus  Eiaenii.    K. 

Boots,  fibrous;  stem,  a  span  high,  dichotomously  much  branched  from  the 
base,  lateral  branches  often  prostrate,  sarmentaceous,  not  articulated,  com- 
pressed, 3-nerved,  more  oi^  less  pubescent,  or  subglabrous  below,  almost  hir- 
sute above;  leaves  opposite,  sessile,  obovate,  obtuse  to  obovate-bblong,  often 
a  little  obliqae,  slightly  narrowing  at  the  broad  base,  glabrous,  sparsely  dot- 
ted, floHhy,  entire,  about  5-10-nerved;  peduncles  axillary,  solitary  (or  1-2), 
compressed,  pubescent,  about  as  long  as  the  leaves,  >i-^-inch  long,  1-flow- 
ered.  The  color  of  the  flower  creamy  white,  chrome  yellow  shaded  throat  and 
tube,  indigo  blue  anthers;  capsule  ovate-oblong,  acute,  many  seeded,  inserted 
over  the  broad  surface  of  the  placental  partition,  chiefly  along  the  longitudi- 
nal double  dark  central  band  of  each  cell;  seeds  linear-oblong,  slightly  nar- 
rowing to  the  base,  rough,  cinnamon  brown,  scarcely  appendiculate,  and  very 
obscurely  margined.    Flowers,  4-5-lines  across,  and  about  the  same  in  length. 

The  resignation  of  Theo.  A.  Blake  as  Corresponding  Secretary, 
was  read  and  accepted,  and  the  appointment  of  his  successor  re- 
ferred to  the  Council. 

Mr.  Harford  exhibited  curious  samples  of  wool,  growing  first 
black,  then  white,  then  black  again — not  colored  artificially. 
Presented  by  B.  P.  Flint  &  Co. 
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RxQULAB  Mebtino,  Sbftembeb  18thy  1876. 
Dr.  A.  B.  Stout  in  the  Chair. 


Sixteen  members  present. 

Among  donations  to  libraiy  were  five  volumes,  presented  hj 
Alfred  A.  Pinaut.  Dr.  Stout  read  the  translation  of  the  tities: 
"Library  of  American  Linguistics  and  Ethnography"  {3  vol- 
umes); **  Voyages  to  the  Northwest  Coast  of  America,"  Parti— 
The  Cavern  of  Aknanh,  Island  of  Ounga,  Alaska. 

A  special  vote  of  thanks  was  passed  to  Mr.  Pinaut  for  his  tbI- 
uable  contribution. 

Botanical  Papers. 

BT  DB.   A.  KXLLOOa. 

lu  Dr.  G.  Eisen's  collection  is  a  small  and  slender  Asteroid,  which  in  goi- 
end  appearance  snggests  some  forms  of  Pobfgonun  Unue  or  P.  awuian. 
Stem  pnrple  at  the  base  and  insertion  of  the  leaves,  otherwise  grassy  green. 

AsUt  ienue.    E. 

Stem  perennial,  ^-1  foot  high,  slightly  flexaons,  erect,  glabrous,  oomponsd 
racemose-pannicnlate  with  short,  rather  closely  erect  branches,  few  fiovered; 
flowers  very  small,  3-4  lines  broad;  leaves  1-3  inches  long,  1-4  lines  broad, 
lower,  short,  spatnlate,  mostly  entire;  higher  canline  lanceolate-linear,  08i- 
rowing  into  S-nerved  winged  petioles,  one  inch  long  or  less,  base  half-daspingi 
minnte  comeonsly  dentionlate  remotely  above  the  middle,  laminit  finD,  gl^ 
rons,  translucently  reticulate  veined,  margins  scabrous;  size  diminish 
above  into  sessile  ovate>oblong  lance-subulate,  near  the  base  of  the  oboooic  ifi* 
volucre;  scales  of  the  involucre  loosely  imbricated  in  4-5  seiies,  the  outer 
shorter,  rigid,  green,  scarious,  entire  margins,  linear,  lance-pointed,  yv^^ 
tipped  apex  oomeously  subulate,  often  recurve-hooked,  inner  and  inmofiti 
linear,  longer,  scarious,  sharply  acute,  rays  pistillate,  rose-red,  20-30  or  note 
in  a  single  row,  very  minute,  slightly  ezsert  beyond  the  pfippas,  fertile;  ditf 
florets  few,  about  five,  filiform  tube  gradually  enlarging  to  the  5-toothed  pis'' 
ish  border;  branches  of  the  style  short,  subulate,  scarcely  a  little  davste  to- 
wards the  acute  apex;  akens  linear-oblong,  slightly  compressed,  appiz^^ 
nerveless,  very  minutely  appressed,  pubescent— of  the  rays,  slightly  nanovw 
above  and  below — of  the  disk,  diminishing  from  the  somewhat  tnineste  top  ^ 
base;  receptacle  minute,  rather  deeply  alveolate. 
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Among  Dr.  Eisen's  ooUection  is  a  Rannunc^Uus  qnite  distinct  from  R.  Cali- 
^omicus,  Butte,  although  allied;  also  from  R,  Ndsoni,  var.  tenells^  Gray.  The 
leaves  in  thi8>  not  being  pennately  ternate,  nor  any  tendency  to  a  trifoliate 
character,  bat  are  continuously  trifid,  and  of  like  features  consistently  through- 
out, to  the  least  bracteoles,  where  it  vanishes. 

BannvncuhAM.    Eisenii. 

Stem  slender,  one  foot  high,  base  somewhat  ascending,  thence  erect,  panni- 
onlately  branching,  glabrous,  or  subglabroiis  below,  sparsely  pubescent  above; 
radicle  leaves  on  very  long  slender  petioles,  6-8  inches,  3-parted,  segments 
cnneate,  nerved,  trifid,  the  lobes  often  again  cut-toothed,  glabrous,  or  very 
obscurely  a  little  pubescent,  in  genera]  outline  broadly  fan-shaped  with  a  sub- 
on  neate  base;  cauline  leaves  of  like  form,  on  petioles  1%-%  inch  long,  or  ses- 
sile at  the  top  and  at  length,  the  bractoid  ones  either  lobed  or  filiform  linear; 
the  slender  peduncles  1-3  inches  long,  somewhat  pubescent;  sepals  yellow, 
ovate-oblong,  acute,  slightly  pubescent,  strongly  reflezed,  shorter  than  the 
petals,  oblong-subobovate;  flowers  about  6-lines  broad;  akenes  smooth, 
scarcely  a  line  long,  a  little  flattened,  edges  from  sharp  becoming  somewhat 
obtusely  rounded,  beak  strong,  short  and  recurved;  heads  compact  globular, 
2-lines  in  diameter. 

Scutellaria  Bol'nderi,  Gray.,  in  Dr.  A.  G.  Eisen's  collection,  hAve  ovate 
leaves,  or  perhaps  ovate-oblong,  and  all  are  essentially  on  petioles,  3-1-line 
long,  in  1-2  of  the  topmost  pairs  (out  of  twent3*-flye  pairs)  only  subsessile — 
all  distinctly  serrate,  with  coarse  truncate  teeth  below  the  upper  third. 

Clematis  ligusticifolia  has  from  4-6  or  8  sepals,  top  of  the  climber  pubescent, 
leaves  2-6  inches  long  (petioles)  of  3-pairs  and  odd  leaflet,  the  lower  pair 
again  temate,  pubescent  beneath  and  on  the  margins;  genitals  scarcely  half 
as  long  as  the  sepals  (exceptional?);  outer  filaments  widely  flattened  or  peta- 
)oid. 

In  speculaHa  biflora.  Gray,  Dr.  Eisen*8  specimens  exhibit  some  features 
worthy  of  note.  Stems  ascending,  branching  from  the  base,  angled,  short  re- 
flexed;  strigose  or  strignlose-hispid  along  the  angles,  chiefly  below,  only  scab- 
rulose  backwards  above;  lower  leaves  obovate  obtuse,  more  or  less  decnrrent 
into  petioles  )^-inch  long,  or  about  half  the  length  of  the  lamina  to  very  shorty 
and  so  sessile  to  clasping  (3-6  inches  above  the  base);  flowers  1-3  in  the  ax- 
ils; otherwise  as  described. 

Dr.  Burleigh  presented  to  the  Academy's  Herbarium  a  small  Gentiana,  of 
the  stipitate  group,  closely  allied  to  </.  glauca,  from  St.  Paul's  Island,  Alaska, 
but  as  in  the  description  of  that  species  no  notice  is  taken  of  the  denticulate 
lobes  of  the  flowers,  etc.,  we  furnish  the  following  description: 

Qmtvana  glauca^  var.  PauUnse. 

Stem  /^-2  inches  high,  erect  or  ascending,  often  branched  from  the  base; 
perennial  root  of  creeping  and  thickened  fibres;  lower  leaves  obovate>cuneate, 
decnrrent  into  short-winged  petioles,  above  ovate  sessile,  about  ^-inch  long, 
ii-'mok  wide,  fleshy,  smooth  on  the  margin,  3-nerved  and  reticulated  base,  con- 


Digitized  by  VjOOQ  IC 


116  PROCEEDINGS   OF  THE  GALIFOBNIA 

nate  and  short-sheathing,  approximated  or  crowded,  the  final  lea^  colored, 
bracted  and  involncrHte  to  the  terminal  fascicle  of  3-6  flowers,  besides  a  tew 
axillary  and  solitary  below.  The  calyx  is  tabnlar-campannlate  Klines  long, 
npper  portion  somewhat  inflated,  membranaceous,  colored  (bine,  like  the 
flowers);  teeth  unequal,  abont  ^-Vi.  the  tnbe  somewhat  triangolar,  base 
thence  acnte,  smaller  segments  linear-lance  snbnlate;  corolla  tabular,  slightly 
inflated  above  the  calyx,  but  again  a  little  constricted  at  the  throat,  lobes  five, 
very  short,  ^-Yt  the  flower,  ovate,  subacute,  margins  minutely  denticulate, 
beardless  within,  infolded  and  entire  at  the  simses,  %-%-iiush  long,  2-lines 
broad;  filaments  from  half  a  line  becoming  4r-6-lines  long,  anthers  saggitate 
oblong  acute;  ovary  elliptical,  as  long  as  the  stipe;  seeds  minute,  scarcely  ob- 
long, rough,  very  obscurely  wing-girded. 

Description  of  three  New  Species  of  Sessile-Eyed  Cros- 
taeea,  with  remarks  on  Ligfia  occidentalis. 

BT  W.   G.  W.  HABIOBD. 

Hgia  ocddentdlis.    Dana. 

In  some  alcoholic  miscellanea  sent  from  Magdalena  Bay,  L.  C,  by  Mr.  W. 
J.  Fisher,  we  found  thirty  to  forty  individuals  of  the  above  species,  which 
agree  sufficiently  well  with  Prof.  Dana's  description  of  X.  ocddenUdis  to  be 
readily  referred  to  it,  although  some  points  of  difference  between  our  speci- 
mens and  the  Professor's  definition  of  that  species,  may  be  of  interest. 

According  to  Dana's  description,  the  number  of  joints  in  the  flagellnm  of 
the  outer  antenna  is  from  16  to  18.  I  have  counted  the  joints  in  the  flagella 
of  six  individuals,  with  the  following  result:  28,  26,  28,  24,  24,  28.  The 
specimens  from  Lower  California  do  not  clearly  show  the  coloration  often  so 
conspicuous  io  individuals  of  the  same  species  found  on  the  shores  of  our 
bay,  yet  it  is  evident  upon  a  close  examination.  The  irregular  black  dots 
on  the  limbs  of  this  species  are  very  constant,  and  in  form  suggest  Arabic 
characters. 

Dexamine  icUulu$,  n.  sp. 

Upper  antenna  longest,  the  short  third  joint  of  its  peduncle  extending  to 
the  middle  of  the  third  joint  of  the  lower.  Second  joint  of  the  lower  antenna 
about  one- third  longer  than  the  corresponding  joint  of  the  upper.  FUigellum 
of  lower  antenna  ciliate  on  lower  side.  Eyes  small  and  indistinct.  First 
gnathopoda  weak,  hand  of  second  obovate,  carpus  slightly  produced  infe- 
riorly  with  a  handle  of  setce  on  the  same  edge.    Telson  single. 

Length,  1  inch. 

Dredged  in  six  fathoms  Magdalena  Bay,  Lower  Galifomia,  by  Mr.  W.  J. 
Fisher.  My  description  is  made  from  a  single  specimen.  It  is  the  most 
beautiful  amphipod  I  have  yet  met  with,  and  when  first  taken  from  the  water 
must  have  been  a  most  attractive  object.  Color  light  purple,  with  deeper 
dotkings  of  the  same  color  on  the  epimera.    I  regret  that  more  of  this  intar- 
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eatiiig  species  were  not  received,  that  I  ooald  have  furnished  the  Academy  a 
good  series. 

IdotoBa  marmoTota,  n.  sp. 

Body  rather  slender;  outer  antenna  about  half  the  length  of  the  body;  fifth 
joint  nearly  equal  to  the  united  length  uf  the  third  and  fourth.  The  pos- 
terior margin  of  the  cephalon  and  the  anterior  margin  of  second  segment, 
dorsally  contiguous.  Four  first  segments  of  the  pereion  equal,  and  about  one- 
third  longer  than  either  of  the  following.  The  emarginated  caudal  shield  is 
longer  than  the  four  preceding  segments. 

Length,  H. 

I  place  the  above  species  in  the  genus  Idotan,  in  which  Milne  Edwards 
includes  Stenosoma  and  Sidur'a,  of  Leuch,  and  the  LeptoaonuBt  H^,  OliskoB, 
Zenobia,  and  Armida,  of  Bisso.  Our  specimen  possesses  the  long  antenna 
and  somewhat  slender  form  of  StenotomcB.  The  suture  between  the  first  and 
second  segments  of  the  pleon  is  just  discernible  at  the  lateral  outline  only, 
no  trace  of  it  being  visible  when  viewing;  the  caudal  plate  from  above.  Our 
specimen  was  collected  and  sent  to  us  by  Mr.  W.  J.  Fisher,  from  the  west 
coast  of  Lowf  r  Galifomia.  It  is  a  very  pretty  species,  its  marbled  coloration 
suggesting  the  specific  name  we  have  given  it. 

IdotcBa  mtsricata,  n.  sp. 

Outline  elliptical.  First  four  segments  of  the  pereion  equal,  the  last  three 
decreasing  gradually;  each  segment  traversed  by  a  transverse  dorsal  ridge, 
bearing  three  muricoid  spines,  between  which  and  the  lateral  margin  of  each 
segment  are  from  four  to  six  smaU  tubercles.  Abdomen  rapidly  narrowed 
to  an  obtuse,  horn- like  point.    Eyes  prominent.    Antenna  not  seen. 

Length,  -f-^  in. 

The  species  above  described  was  obtained  by  Mr.  W.  J.  Fisher,  from  ley 
Cape,  about  three  y*  ars  ago.  Its  very  rough  dorsnl  surface  dearly  distin- 
guishes it  from  all  other  members  of  the  genus  with  which  we  are  acquainted; 
in  fact,  it  differs  so  greatly  from  all  species  of  Idotcea.  we  have  hitherto  seen, 
that  we  were  inclined  to  form  a  new  genus  for  its  reception;  but  as  no  less 
than  seven  genera  are  included  in  Idotcea  by  M.  Edwards  (and  subsequently 
by  Bate  and  Westwood),  of  some  of  which  we  have  not  seen  the  descrip- 
tions, we  have  placed  it  as  above.  Our  single  specimen  is  without  antenna, 
they  having  been  broken  off  in  transit. 

The  eyes  are  prominent,  and  in  advance  and  above  each  is  an  irregular 
shaped  and  apparently  hollow  spine,  posterior  to  the  frontal  outline  of  the 
head,  at  a  distance  equal  to  their  heighth.  The  cephalon,  like  the  body,  pos- 
sesses the  same  rough  tuberculose  character. 

The  Secretary  read  the  introduction  of  a  paper  "  On  the  De- 
termination of  the  Constant  g,'  communicated  through  the  Cor- 
responding Secretary  by  E.  Dyer. 
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Thomas  Guerin  spoke  of  the  cost  and  weight  of  conduit  pipe, 
and  suggested,  that,  as  there  was  so  much  difference  of  opinion 
among  inquirers  with  reference  to  the  subject,  a  discussion  would 
be  serviceable  at  a  f  ature  meeting. 

The  appointment,  by  the  Council,  of  Dr.  A.  B.  Stout  as  Cor- 
responding Secretary  for  the  unexpired  term  of  Theodore  A. 
Blake  (resigned)  was  announced. 


Begulab  Meetino,  Ootobeb  2d,  1876. 
Vice-President  Hyde  in  the  Chair. 

The  Chairman  stated  that  a  commanication  had  been  received 
from  the  Society  of  California  Pioneers,  inviting  the  Academy  to 
attend  the  funeral  of  James  Lick. 

The  following  gentlemen  were  appointed  pall-bearers  on  be- 
half of  the  Academy:  Henry  Edwards,  Henry  C.  Hyde,  Charles 
G.  Yale,  C.  D.  Gibbes,  C.  Troyer  and  S  P.  Christy. 

Mr.  B.  E.  C.  Steams  addressed  the  Academy  as  follows: 

Membebs  of  the  Aoadeic7:  It  is  customary,  in  societies  like 
this,  upon  the  death  of  a  member,  to  formally  announce  the  fact 
and  to  record  the  same  in  the  proceedings. 

In  pursuance  of  this  formality,  it  has  been  assigned  to  me  to 
tell  you  what  you  have  already  heard,  and  what  half  the  world 
has  already  learned  through  the  telegraph  and  the  printing  press, 
that  James  Lick,  our  friend  and  benefactor,  has  passed  away. 
He  died  peacefully  at  one  o'clock  yesterday  (Sunday)  morning, 
October  1st,  at  the  advanced  age  of  eighty  years. 

It  is  eminently  proper  that  we  should  speak  in  praisef  ul  lan- 
guage of  the  dead,  for,  aside  from  a  general  feeling  of  gratitude 
for  his  munificent  benefactions,  which  would  justify  our  eulogy, 
he  was  one  of  the  earliest  members  of  the  Academy,  and  always 
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expressed  the  most  friendly  interest  in  its  affairs,  a  warm  appre- 
ciation of  its  objects,  as  well  as  a  generous  sympathy  for  those 
who  were  unselfishly  working  to  build  up  a  scientific  organiz- 
ation, and  to  advance  the  cause  of  science  on  the  western  shores 
of  our  country. 

Though  not  educated  in  those  higher  schools  where  the  mind 
is  trained  to  scientific  study  and  thought,  his  native  breadth  of 
mind  was  nevertheless  quick  to  perceive  the  lofty  aims  and  grand 
successes  of  Science,  and  the  many  blessings  she  has  conferred 
upon  mankind. 

If  we  examine  into  the  character  of  his  numerous  gifts  and 
the  objects  he  designed  to  subserve  thereby,  we  find  that  he 
acted  consistently  and  in  perfect  harmony  with  the  sentiment  I 
have  indicated,  and  which  governed  him  in  the  division  and 
varied  dispensation  of  his  exceeding  wealth. 

Whatever  may  have  been  his  idiosyncracies,  his  varying  moods 
of  temper,  his  mind  was  clear  and  logical  as  to  how  or  in  what 
manner  his  fortune  could  be  best  apportioned,  and  it  was  be- 
stowed thoughtfully  and  in  pursuance  of  long  cherished  convic- 
tions. He  loved  his  country,  and  the  sentiment  of  patriotism 
incited  him  to  dedicate  a  portion  of  his  means  to  the  perpetu- 
ation, by  a  monument,  of  the  memory  of  the  author  of  "  The  Star 
Spangled  Banner."  He  was  proud  of  his  adopted  State  and  city, 
hence  his  gift  for  a  group  of  statuary  illustrative  of  the  settle- 
ment and  growth  of  California.  He  was,  during  a  portion  of  his 
life  a  mechanic,  hence  the  endowment  for  a  school  of  instruction 
in  the  mechanical  arts  and  his  gift  to  the  Mechanics'  Institute. 
EUimself  one  of  the  earliest  settlers  in  the  State,  he  cherished 
the  Society  of  California  Pioneers,  and  made  it  and  them  par- 
ticipants in  his  bounty.  With  a  high  regard  for  Science  and  a 
warm  friendship  for  our  Society,  he  remembered  the  dubious 
days  in  its  history;  he  was  familiar  with  our  embarrassments, 
and  not  unmindful  of  our  poverty;  he  had  witnessed  our  "strug- 
gle for  existence,"  and  gave  us  with  a  generous  hand. 

So,  to  the  University  of  California,  in  which  he  has  endowed 
an  Astronomical  Department,  which  is  to  bear  his  name,  with  a 
princely  gift  of  the  value  of  nearly  three  quarters  of  a  million 
of  dollars.  And  so  on  through  the  long  list  of  his  benefactions 
we  find  maturity  of  design,  and  a  sagacity  in  the  selection  of 
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beneficiaries,  which  indicate  a  clear  head  and  an  enlarged  and 

generous  porpose.     A  great  writer  has  said: 

"The  eTil  which  men  do  liyes  after  them; 
The  good  is  oft  inteired  with  their  bones." 

This  is  no  unmeaning  platitude,  but  it  can  be  said  in  trath  that 
it  does  not  apply  to  him  of  whom  we  are  speaking. 

It  maj  be  said  by  some  that  our  late  member,  in  the  bestowal 
of  his  gifts,  was  gOTemed  by  a  common  weakness,  the  desire  to 
perpetuate  his  name.  Concede  this,  and  what  then  ?  Is  this 
unnatural,  or  .is  this  an  exceptional  case  ?  It  is  safe  to  say  that 
the  world  will  readily  forgiye  a  Tanity  which  exhibits  so  noble  a 
form  of  expression.  It  is  equally  safe  to  assert  that  the  name 
of  James  Lick  deserves  and  will  receive  an  honorable  place  on 
the  roU  of  great  public  benefactors;  and  that  those  who  succeed 
us  in  the  affairs  of  this  Academy,  and  who  will  be  especially 
benefited  by  the  means  and  facilities  for  scientific  research 
through  the  considerate  bounty  of  Jambs  Lick,  and  who  wiU 
thereby  be  enabled  to  contribute  something  to  *'  the  sum  of 
human  knowledge,"  will  ever  hold  his  name  in  grateful  remem- 
brance. 

The  following  resolutions,  offered  by  Ifr.  Stearns,  were 
adopted: 

Resolved,  That  the  members  of  the  California  Aoademy  of  Sciences  have 
learned  of  the  death  of  their  fellow  member,  friend  and  benefactor.  Jamb 
Lick,  and  will  ever  hold  his  name  in  grateful  remembrance. 

Retolvedt  That  the  Academy  of  Sciences  accepts  the  iuvitatioD  of  the  Society 
of  California  Pioneers,  and  will  attend  the  fnneral  in  a  body;  and  it  is  fttrther 

Resolved,  That  a  snitable  record  of  the  death  of  Jambs  Lick  be  entt^red  in 
the  minates  and  pablisbed  in  the  prooeedings,  and  that  the  Aeademy  do  now 
adjoom,  without  transacting  farther  bosiness. 
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Begulab  MsBTiNa,  OoTOBEB  16th,  1876. 
Dr.  Blake  in  the  Chair. 

Donations  to  the  Museum:  From  G.  F.  Kirchner,  specimen  of 
silver  ore;  from  G.  A.  Tread  well,  yariegated  copper  ore,  from 
Mexico;  from  Dr.  J.  L.  Ord,  three  specimens  of  Monterey  mar- 
ble; from  G.  D.  Gibbes,  specimens  of  coal,  gypsum,  conglome- 
rate, terra  alba,  gum  demar,  catechu  and  chrome  iron;  from 
Henry  Edwards,  specimen  of  serpentine;  from  J.  W.  Glass,  two 
specimens  of  quartz  containing  asbestos,  also  specimen  of  cat's- 
eye;  from  Wm.  McGillwray,  Indian  mortar  and  pestle  from  Big 
Panoche  Valley;  from  B.  H.  Stretch,  a  cabinet  containing  about 
600  specimens  of  minerals. 

A  special  vote  of  thanks  was  given  to  Mr.  Stretch  for  his  fine 
donation. 

Pacific  Coast  Liepidoptera.— No.  18.    Description  of  a  New 
Species  of  Heterocampa  (Larva  and  Imago). 

BT  HBNBT  BDWARD6. 

The  foUowing  interesting  species  was  detected  by  me  in  the  fall  of  last 
year,  feeding  upon  willows,  in  the  neighborhood  of  Mt.  Shasta,  making  the 
second  of  the  genus  now  known  to  inhabit  California: 

Heterocampa  salids,  n.  sp.    Hy.  Edwards. 

Larva,  Mature.  Ground  color,  bright  golden  yellow  with  subdorsal,  longi- 
tudinal bands  of  clear  white.  Head,  bright  vermillion  red,  rather  small, 
grooved  in  centre,  with  a  small  fovea  in  front.  Second,  third,  and  fourth 
segments,  with  broken  black  lines,  those  on  the  sides  occasionally  edged  with 
white,  each  segment  with  two  long  spinous  tubercles.  Fifth  segment,  bright 
Vermillion  red,  much  swollen  dorsally,  and  bearing  eight  spinous  tubercles. 
The  remaining  segments  are  all  striped  lougitudinally  with  slightly  waved 
black  lines,  broken  up  on  the  sides  into  a  series  of  dots.  Anal  segment,  with 
ten  warty  spinous  tubercles,  without  white,  and  all  the  lines  obsolete.  Feet 
and  legs,  yellow,  spotted  with  black.  Mouth  parts,  black.  Spiracles  very 
small,  black.  Each  of  the  warty  tubercles  is  furnished  with  a  single  dirty 
white  hair. 

Length,  IM  iftohr 
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Six  caterpiUars  taken,  all  feeding  close  together,  npon  a  dwarf  willow,  flidr 
brilliant  colors  giving  to  the  plant  at  a  little  distance  the  appearance  of  a  raeeae 
of  showy  flowers.  In  a  tew  days  they  began  to  nndergo  their  change  aod 
by  the  27th  of  August  had  all  transformed.  The  cocoon  is  formed  of  tot 
close,  fine,  glossy  silk,  the  leaves  of  the  plant  being  drawn  around  it  so  ss  to 
conceal  it  entirely.    It  is  almost  egg-shaped,  and  very  symmetrical. 

Chrysalis.  Short,  broad,  bright,  chestnut  brown,  very  glossy  and  shining, 
the  abdominal  portion  showing  the  few  hairs  of  the  larval  tubercles. 

Length,  0.65  inch. 

The  perfect  insects  began  to  appear  on  the  22d  of  December,  a  second  fd- 
lowed  on  the  9th  of  January,  and  the  third  on  the  16th  of  March.  The 
remaining  specimens  all  died  in  the  chrysalis  state. 

Imago,  Head  and  thorax,  clothed  with  dense  iron  gray  hairs,  the  latter 
towards  the  base  changing  into  rich  chestnut  brown,  mottled  with  fawn- 
color.  Abdomen,  stone  drab,  paler  at  the  base,  with  the  anal  tuft  fawn<color. 
Antennad,  with  the  shaft  stone  drab,  the  pectinations  yellowish  brown. 

Primaries,  Pale  fawn-color,  densely  clothed  with  white  scales*  scattered 
somewhat  irregularly,  thickest  towards  the  costal  edge,  and  there  forming  an 
imperfect  streak.  Inner  margins,  darker,  and  with  rich  brown  blotchesy  con- 
tinued faintly  to  the  posterior  angle.  At  the  base  of  the  wings  is  also  a  con- 
spicuous, somewhat  saggitate  patch  of  the  same  rich  brown  color.  Frii^es, 
white,  mottled  with  brown.  Secondaries,  whitish  drab,  with  brown  markings 
near  the  anterior  margin,  and  a  brown  blotch  near  the  anal  angle. 

Underside.  Dull  whitish  drab,  shading  into  brown  on  the  costal  edge  of 
both  wings.  Fringes  of  primaries,  mottled  with  brown;  of  secondaries,  pnie 
white. 

Expanse  of  wings,  1.55  inch. 

This  species  differs  considerably  from  its  congener  {Het.  conspeda,  Hy. 
Edw.,  Proc.  Cal.  Ac.  Sci.,  Sept.,  1874)  in  its  more  irregular  markings,  in  the 
absence  of  any  defined  bands  or  spots,  and  in  the  darker  base  of  the  primir 
ries.  Both  species  appear  to  be  rartt,  and  are  as  yet  known  only  by  the  speci- 
mens in  my  collection. 

Dr.  James  Blake  read  the  following  paper  on 

Remedy  for  the  Phylloxera. 

My  attention  having  been  directed  some  months  ago  to  this  new  pest  which 
so  seriously  threatens  the  destruction  of  our  vineyards,  a  series  of  experimenti 
waa  undertaken  under  my  direction  at  one  of  our  largest  vineyards  in  Sonoma 
County,  with  the  view  of  discovering  some  mean<t  of  checking  the  progress  of 
the  disease,  as  it  has  already  almost  destroyed  some  of  the  most  promisiog 
vineyards  in  that  locality.  At  the  time  of  commencing  my  investigations  I 
was  aware  that  the  subject  had  occupied  the  attention  of  some  of  the  most 
distinguished  scientists  in  France  for  the  last  three  or  four  years,  nor  shoaU 
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1  bave  entered  on  the  investigations  with  any  hope  of  snooess  had  I  not  known 
that  the  efforts  of  these  gentlemen  seem  to  have  been  directed  to  the  destnio- 
tion  of  the  insect  without  having  acquired  sufficient  knowledge  of  its  natural 
lustory.  So  far  as  known,  the  insect  is  one  which  goes  through  a  series  of 
generatious  without  changing  its  form,  during  which  many  thousands  of  in- 
sects can  be  produced  from  a  single  impregnated  ovum  (75,000,000  have  been 
calculated),  but  after  a  certain  number  of  these  parthenogetiic  generations  of 
the  power  of  non-sexual  reproduction  ceases,  and  the  development  of  a  new 
form  becomes  necesaary  for  the  continuation  of  the  species.  This  alternation 
of  generations  takes  place  in  many  of  the  lower  tribes  of  animals;  the  differ- 
ent generations  of  the  same  animal  being  in  some  instauces  so  dissimilar  as  to 
have  been  mistaken  for  different  species.  In  the  phylloxera  the  forms  usually 
met  with,  or,  at  least,  that  had  been  described  when  I  commenced  my  inves- 
tigations, were  two  non-sexual  forms,  the  nymphs  and  nurses,  the  former  be- 
ing a  small  insect  with  legs  which  allow  a  certain  degree  of  locomotion,  the 
latter  being  a  form  in  which  the  legs  are  so  slightly  developed  as  to  be  hardly 
visible,  so  that  the  insect  can  move  but  a  very  short  distance  from  the  spot 
where  the  ovum  is  deposited.  Besides  these  two  non-sexual  forms,  whose  life 
is  entirely  subterranean,  there  is  a  winged  form  in  which  the  two  sexes  are 
developed,  and  which  passes  the  greater  part  of  its  existence  above  ground. 
Within  the  last  few  months  it  has  been  discovered  that  this  winged  insect  de- 
posits its  eggs  on  the  leaves  and  bark  of  the  vine,  and  from  these  eggs  it  is 
probable  that  a  new  generation  of  nurses  and  nymphs  arises  which,  at  least 
for  many  generations,  propagate  themselves  on  the  roots  of  the  vine  without 
any  males  being  produced.  There  were  two  important  questions  relating  to 
this  winged  form  of  the  insect  which  had  not  been  decided — namely,  whether 
they  deposit  any  eggs  on  the  root  or  bark  of  the  vine  under  ground,  and  the 
form  of  the  insect  that  is  first  produced  from  the  impregnated  ovum.  These 
questions  have  an  important  bearing  on  the  means  to  be  taken  for  the  destruo- 
tion  of  the  insect,  but  unfortunately  neither  of  them  had  received  a  satisfacto- 
ry answer.  In  the  spring  of  this  year  I  presented  some  specimens  at  the  Mi- 
croscopical Society,  of  a  form  of  the  insect  that  had  not  been  described.  In 
my  frequent  examination  of  the  roots  of  diseased  vines  during  the  winter,  the 
insect  was  only  met  with  under  the  form  of  nurses,  which  remained  in  a  dor- 
mant state  from  the  beginning  of  November  to  April.  The  first  sign  of  a  re- 
newal of  "activity  in  the  insect  was  the  appearance  of  a  form  much  resembling 
the  nymph  but  rather  larger,  with  a  sort  of  gelatinous  body,  and  so  transpar- 
ent that  from  ten  to  twenty  ova  could  readily  be  distinguished  in  the  abdo- 
men. It  was  much  more  active  than  the  nymphs,  running  about  the  roots 
with  agility.  My  own  opinion  is,  that  it  was  a  form  of  insect  directly  devel- 
oped from  the  impregnated  ovum,  but  whether  it  had  been  hatched  above  the 
ground  and  had  traveled  down  on  the  root,  or  whether  any  impregnated  eggs 
had  been  deposited  beneath  the  surface  from  which  it  had  been  produced,  is 
not  known.  The  same  form  of  insect  was  described  by  Mr.  Balbiani  at  a 
meeting  of  Academic  des  Sciences  at  Paris,  about  two  weeks  after  I  had  ex- 
hibited it  at  the  Microscopical  Society.  On  seeing  this  form  of  the  insect,  the 
idea  at  once  struck  me  that  this  was  the  phase  of  its  existence  in  which  it  could 
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most  readily  be  destroyed,  and  believing  that  this  fonn  was  one  which  «m 
neceasary  for  the  continnation  of  the  species,  its  destrootion  would  neceaaanly 
be  followed  by  the  disappearance  of  all  the  other  forms. 

The  bisulphide  of  carbon  seemed  to  present  the  only  agent  likely  to  be  effi- 
cacious against  the  insect.  Owing  to  the  extreme  Tolatility  of  this  snbstanoe, 
its  Tapor,  when  it  is  introdoced  at  some  distance  beneath  the  surface,  would 
permeate  the  earth  in  all  directions  over  a  considerable  area,  and  thaa  wonld 
hare  a  chance  of  reaching  even  the  distant  rootlets  of  the  vine.  Al&ongh  it 
had  been  reported  in  France  that  the  substance  was  not  destructiTe  to  the  in- 
sect, yet  I  believed  that  the  soft,  apparently  nude  form,  which  I  had  jnst  dis- 
coTered,  would  not  resist  it.  In  order  to  introduce  the  substance  beneath  the 
ground,  an  iron  tube  was  taken  with  a  sharp  steel  point  at  one  end,  the  sides 
being  pierced  ^dth  a  few  small  holes  near  the  bottom,  and  a  piston  was  made 
which  could  be  forced  down  the  tube.  The  tube  was  driven  into  the  earth  for 
a  distance  of  one  or  two  feet,  near  the  root  of  the  vine;  some  bisnlphide  of 
carbon  was  poured  into  the  tube,  which  was  then  filled  with  water,  and  the 
contents  of  the  tube  forced  out  into  the  ground  with  the  piston.  The  tube 
was  then  drawn  out  and  the  hole  filled  up.  The  quantity  used  on  each  vine 
was  about  an  ounce  and  a  half  of  the  bisulphide.  This  was  introduced  into 
the  ground  through  two  or  three  holes.  The  substance  was  applied  in  the  end 
of  April  and  early  part  of  May,  only  one  application  being  made,  and  in  ev- 
ery  instance  to  plants  that  were  evidently  suffering  from  the  disease.  The 
result  has  been,  on  the  vines  so  treated  the  insect  has  almost  entirely  disap- 
peared, while  on  vines  that  were  in  the  same  condition  last  year  as  those  to 
which  the  bisulphide  had  been  applied,  but  which  were  not  treated,  the  roots 
swarm  with  the  insect,  so  that  none  of  them  are  likely  to  survive  this  season, 
at  least  of  those  that  were  most  affected.  In  the  early  port  of  the  season  no 
great  difference  was  noticed  between  the  foliage  of  the  vines  that  had  been 
treated  and  the  others,  but  within  the  last  six  weeks  the  vines  on  which  the 
insect  had  been  destroyed  present  a  decidedly  healthier  appearance.  A  more 
marked  difference  is  observable  in  the  roots,  specimens  of  which  I  submit  for 
inspection.  It  will  be  neen  that  while  the  roots  of  the  vines  to  which  the  bi- 
sulphide has  been  applied  present  a  comparatively  smooth  and  healthy  ap- 
pearance, the  roots  of  the  untreated  vines  are  rough  and  covered  with  dead 
and  decaying  bark.  In  both  sets  of  roots  the  lower  portion  is  generally  dead, 
the  result  of  the  ravages  of  the  insect  during  the  last  season;  but  while  in  the 
plants  which  are  still  infested  with  the  insect  this  process  is  still  going  on  and 
will  continue  until  the  vine  is  destroyed,  the  other  roots  are  throwing  out 
quite  a  number  of  healthy  rootlets  and  are  covered  with  a  new  and  smooth 
bark,  so  that  they  will  be  prepared  in  the  ensuing  year  to  throw  ont  a  new 
crop  of  rootlets. 

As  regards  the  practicability  of  the  treatment  this  presents  no  obstacle,  as 
the  bisulphide  of  carbon  can  be  obtained  now  in  a  comparatively  pure  state  at 
fifty  cents  per  pound;  and  I  am  confident  it  can  be  produced  in  a  form  quite 
suitable  for  use  in  the  vineyard  at  a  third  of  the  price,  so  that  the  cost  of  the 
material  for  each  vine  would  not  exceed  two  or  three  cents.  The  process  of 
applying  it  is  simple,  and  can  be  carried  ont  by  any  ordinary  laborer.    The 
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time  for  applying  it  should  be  daring  the  month  of  April,  as  at  this  season  the 
insects  that  have  snrriyed  the  winter  have  not  begnn  to  lay  their  eggs,  and 
experiments  that  have  been  carried  on  daring  the  sammer  show  that  while  the 
bisulphide  is  a  certain  poison  to  the  insect  in  all  its  forms  it  does  not  destroy 
the  egg.  This  is  the  reason  of  its  reported  failure  in  France,  where  probably 
it  was  not  applied  at  the  right  season.  By  using  it  in  the  spring,  at  the  time 
that  tbe  winter  eggs  at  the  surface  are  being  hatched  and  before  the  hyl)er- 
nating  form  has  commenced  laying,  we  have  the  insect  entirely  in  that  phase 
of  its  existence  in  which  it  can  be  killed  by  the  bisulphide;  and  experience 
has  shown  that  at  this  time  its  destruction  is  completed  by  one  application  of 
the  poison.  The  only  place  where  the  insect  has  been  found  on  some  few  of 
the  Tines  treated  has  been  near  the  surface,  where  the  yapor  became  too  much 
diluted  with  the  air  to  prove  fatal,  and  one  patch  of  the  insect  was  found  at  a 
depth  of  more  than  four  feet,  where  it  was  possible  the  vapor  had  not  pene- 
trated. In  the  course  of  my  experiments  I  have  discovered  that  the  refuse 
lime  from  the  gas  works  will  kill  the  insect  for  some  distance  beneath  the  sur- 
face when  it  has  been  applied  round  the  roots,  and  from  what  we  know  of  the 
natural  history  of  the  insect dt  is  almost  certain  that  it  will  shortly  die  out  at 
any  great  depth,  when  it  cannot  be  ren^-wed  by  fresh  nymphs  developed  from 
the  winter  ova.  The  plan  of  treatment  I  have  advised  for  the  diseased  vines 
is,  during  the  winter,  and  as  late  as  possible  before  the  cessation  of  the  rains, 
to  apply  three  or  four  pounds  of  the  lime  refuse  round  the  stem,  drawing  the 
earth  away  from  the  stem  to  the  depth  of  two  or  three  inches,  at  the  same 
time  brunhing  the  stem  for  six  or  eight  inches  above  tbe  ground  with  train  oil. 
Then  about  the  middle  of  April  to  the  first  week  in  May  use  the  bisulphide  of 
carbon  under  ground  in  the  way  I  have  pointed  out,  making  three  holes  round 
each  vine  at  a  distance  of  eighteen  inches  from  the  stem,  and  using  about  two- 
thirds  of  an  ounce  to  each  hole,  the  holes  when  the  tube  is  withdrawn  being 
well  filled  with  earth  and  stamped  down. 

When  the  vine  is  so  far  diseased  as  to  have  suffered  materially  in  its  foliage, 
the  better  plan  is,  I  think,  to  pull  it  up.  But  a  careful  examination  will  de- 
tect the  presence  of  the  insect  on  the  roots  of  vines  the  foliage  of  which  ap- 
pears quite  healthy  and  which  are  bearing  a  full  crop  of  fruit.  In  this  stage 
of  the  disease  the  insect  is  not  in  sufficient  numbers  to  so  completely  absorb 
the  descending  sap  as  to  have  prevented  the  formation  of  new  rootlets,  and 
wbile  this  is  the  case  the  vine  can  readily  recover  itself.  Whatever  may  be 
the  case  in  other  countries,  I  am  convinced  that  here  the  destruction  of  the 
lower  portion  of  the  roots  is  not  caused  by  the  direct  attack  of  the  insect,  as  I 
have  found  the  roots  dead  two  or  three  feet  beyond  where  any  traces  of  the  in- 
sect could  be  discovered.  Owing  to  the  peculiarities  of  our  climate,  the  vines 
send  their  roots  much  deeper  here  than  in  Europe,  and  although  in  the  older 
vines  in  the  vineyard  where  I  investigated  the  disease  the  roots  derived  their 
principal  supply  of  nourishment  at  depths  from  six  to  ten  feet,  I  have  not 
found  the  phylloxera  at  a  greater  depth  than  four  feet,  although  the  roots 
were  dead  as  far  as  they  could  be  traced,  and  far  beyond  any  part  that  had 
been  directly  attacked  by  the  insect.  Where  the  vines  are  pretty  badly  dis- 
1 1  think  the  applicaition  of  the  bisulphide  at  the  beginning  of  the  winter. 
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say  in  Noyember,  would  more  than  repay  the  expense,  as  thousands  of  insecti 
would  be  thus  destroyed  that  otherwise  woald  be  feeding  on  the  juices  of  the 
vine  daring  the  next  five  months.  This,  however,  mast  not  supersede  the  use 
of  the  poison  in  the  spring  at  the  time  when  the  winter  egga  are  developed. 

In  the  roots  shown  this  evening  the  healthy  appearance  of  the  new  rootlets 
on  the  treated  vines  is  a  sufficient  proof  of  the  absence  of  the  phylloxera,  al- 
though I  would  state  that  after  a  careful  examination  I  have  not  detected  a 
single  insect.  The  roots  that  were  not  treated  have  not  thrown  out  a  single 
rootlet.  It  is  needless  to  remark  that  the  vines  that  were  treated  all  showed 
evidences  of  being  attacked  by  the  disease  last  season,  as  is  evident  from  the 
appearance  of  the  roots,  although  not  an  insect  is  to  be  found  on  them  at 
present. 

Where  the  vines  have  not  been  already  attacked,  I  believe  the  application 
of  train  oil  to  the  stem  and  the  gas  works  lime  to  the  surface  round  the  top  of 
the  root  will  protect  them,  or  a  small  quantity  of  the  bisulphide  introduced 
near  the  root  a  few  inches  beneath  the  surface  in  the  spring,  would  certainly 
save  them  from  the  attack  of  the  insect. 

Mr.  Guerin  read  a  paper  on  the  Factor  of  Safety  in  Water 
Pipes. 


Regular  Meeting,  Noyembbb  3d,  1876. 
Dr.  Stout  in  the  Chair. 
Ten  members  present. 

L.  A.  Scowden  was  proposed  for  resident  membership. 

Donations  to  the  Museum:  From  W.  J.  Fisher,  specimens  of 
ceniropomuts,  trachynotus  pampanus,  octopus,  22  birds  and  110 
shells;  from  J.  M.  Dore,  specimen  of  echeneus  maoeatus;  from 
Henry  Edwards,  two  fish — one  mineral  and  slab  containing  foft- 
sil;  from  John  Torrence,  California  gopher. 
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The  President  transmitted  to  the  Academy  a  short  paper, 
dated  October  12th,  upon  the  recent  search  for  Yalcan.  LeVer- 
rier's  telegraphic  dispatch  asked  observers  upon  the  Pacific  Coast 
to  make  search  for  Vulcan  on  the  9th  and  10th  of  October. 
Professor  Davidson  was  then  stationed  at  the  IT.  S.  Coast  Sur- 
vey trigonometrical  station,  Mt.  Helena,  at  an  elevation  of  4343 
feet  above  the  sea,  and  had  been  systematically  observing  the 
sun  for  sun  spots  and  planet  from  the  6th  of  October.  On  the 
9th  and  10th  the  disc  of  the  sun  was  very  carefully  and  fre- 
quently examined  with  a  good  telescope  of  three  inches  aperture 
and  a  magnifying  power  of  85,  adjusted  for  the  determination 
of  position  of  any  object  on  the  Sun's  surface.  Especial  care 
was  given  to  the  afternoon  hours  when  the  sun  was  below  the 
horizon  to  the  eastern  observatories.  Late  in  the  afternoon  of 
the  10th  two  small  spots  were  discovered,  and  from  their  size 
and  want  of  definiteness  it  is  safe  to  say  that  any  well  defined 
dark  object  having  a  diameter  of  ten  seconds  of  arc  would  have 
been  readily  detected. 

Professor  Davidson  states  that  his  examination  of  the  sun's 
disc  before  the  ifequest  of  LeYerrier  was  made  known,  arosd 
from  tentative  studies  which  he  had  been  making  upon  the  action 
of  Mercury,  Yenus,  Earth  and  Jupiter,  (together  with  a  probable 
intra-mercunal  planet,)  upon  the  fluid  surface  of  the  sun  in  not 
only  changing  its  form  and  causing  solar  spots,  but  in  the 
almost  infinitesimal  reactionary  effect  of  the  very  slightly  dis- 
torted form  upon  the  planets,  and  especially  upon  the  yet  unex- 
plained variation  of  the  earth's  rotational  velocity,  which  he  sur- 
mises may  have  a  period  of  about  forty  years. 

A  description  of  a  fish  caught  at  Port  Madison,  W.  T.,  was 
submitted  by  Ferdinand  Westdahl,  through  Prof.  Geo.  David- 
son. 


Pboo.  Oax*.  Aoad.  Sox.»  Vol.  VHZ.-  9. 


Digitized  by  VjOOQ IC 


128  PROCEEDINGS  OF  THE   CALIFORNIA 


Pacific  Coast  Lepidoptera.— No,  19.    Notes  on  a  Sin^riilar 
Variety  of  tiie  Larva  of  Halesidota  Agrassizii.    Packd. 

BT  HINBY  KDWASIM. 

It  has  generally  been  conceded  by  entomologists  that  yariation  of  certain 
characters  in  either  of  the  stages  of  insect  life,  so  long  as  that  yariation  is 
contained  within  what  has  been  called  the  "  well  defined  limits  of  a  species," 
does  not  constitute  a  ground  for  founding  new  species  upon  txiyial  differ- 
ences. But  remarkxtble  changes  in  the  larvse  of  certain  forms  are  decidedly 
the  groundwork  upon  which  other  ideas  may  arise,  and  are  the  beacons  which 
light  us  to  a  better  understanding  of  the  laws  which  govern  the  many  devel- 
opments of  animal  life,  which,  with  their  almost  countless  variations,  lead  us 
to  the  conclusion  that  our  positive  knowledge  of  what  really  constitute^  a 
species  is  very  limited  in  extent,  and  compel  us  to  the  confession  that  we  can 
say  but  little  as  to  where  a  species  is  true  to  its  original  type,  or  how  far  its 
wanderings  may  extend.  It  is  a  singular  fact  that  the  genus  Halesidota 
should  present  two  kindred  instances  of  the  variation  of  the  larval  stage  to 
such  an  extent  as  almost  to  warrant  the  assumption  that  new  species  had  in 
these  cases  begun  to  assert  their  existence;  but  it  is  nevertheless  so,  the 
one  to  which  I  am  about  to  refer  being  even  more  remarkable  than  that 
spoken  of  by  the  late  Mr.  B.  D.  Walsh,  in  Proc.  Boston  Soc.  Nat.  Hist.. 
Feb.,  1864,  and  further  alluded  to  by  him  in  the  Proc.  Ent.  Soc.,  Phil.,  Not., 
of  the  same  year.  To  those  who  are  not  ^familiar  with  lir.  Walsh's 
papers,  it  may  be  briefly  stated  that  he  found  feeding  upon  oak  some  larvs 
of  this  genus,  differing  very  mnoh,  both  in  color  and  in  the  arrangement  of 
the  pencils  of  hairs,  from  those  of  the  well  known  Atlantic  species,  S.  Usse- 
laris,  bnt  which,  upon  arriving  at  their  perfect  state,  could  not  possiby  be 
distinguished  from  the  imagos  of  that  species.  Mr.  Walsh,  regarding  the 
larval  condition  as  of  equal  value  with  the  subsequently  matured  form,  called 
his  new  discovery  by  the  name  of  H.  Antipkola,  and  always  referred  to  it  as 
a  phytophagio  species,  and  not  a  phytophagio  variety.  Mr.  Grote,  on  the 
other  hand,  in  Proc.  Ent.  Soc,  Phil.,  December,  1864,  alludes  somewhat 
slightingly  to  Mr.  Walsh's  experiments,  and  considers  the  Antiphola  of  the 
latter  author  as  merely  an  accidental  variety  of  the  better  known  and  more 
abundant  form;  and  this,  it  is  but  fair  to  say,  is  the  conclusion  arrived  at  by 
most  other  entomologists.  It  gives  me  great  pleasure  to  be  able  to  add  some 
few  facts  bearing  upon  this  interesting  question,  and  to  present  the  descrip- 
tion of  some  larv8B,  which,  at  the  time  of  their  capture,  certainly  appeared 
to  me  to  be  those  of  a  totally  new  and  undescribed  species,  but  which,  in  their 
imago  condition,  can  in  no  possible  character  be  distinguished  from  the  well 
known  California  species,  H.  Agassuii  of  'P&ckAid,=PhcBgoptera  aalicis,  Bois. 
My  specimens  were  taken  by  myself  in  August,  1865,  in  Strawberry  Valley, 
near  Mount  Shasta,  one  of  them  feeding  upon  alder  {Alnus  viridU),  and  the 
other  upon  a  species  of  willow.    For  the  better  comparison  of  the  singular 
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differences  in  the  larysB,  I  sabjoin,  in  parallel  colnmns,  the  description  of 
both: 


Edl,  Agcusizii, 

Head,  body  and  prolegs,  entirely 
black.  Abdominal  legs,  dirty  yellow. 
Body,  slightly  depressed,  with  the 
three  anterior  and  three  posterior 
segments  evenly  clothed  with  velvety 
black  hairs,  ont  of  which  spring  some 
pencils  of  white  hairs,  much  longer 
than  the  general  clothing  of  the  body. 
The  middle  segments  are  clothed  with 
very  bright  lemon  yellow  hairs,  with 
a  black  lozenge-shaped  patch  in  the 
middle  of  each  segment.  In  some 
specimens  the  yellow  extends  further, 
both  anteriorly  and  posteriorly,  the 
black  hairs  being  consequently  less; 
but  there  is  little  or  no  change  during 
the  growth  of  the  larva,  save  in  size, 
the  colors  being  quite  similar  through 
the  successive  moults. 


Hal,  Agassuii,    Var.  Alni.    Hy.  Edw. 

Color  of  body,  cream  white,  except 
the  head,  which  is  jet  black.  Bun- 
dles of  hair  of  the  same  form  and 
arrangement  as  in  H.  AgassUii,  but 
wholly  of  a  beautiful  cream  white, 
concolorouB  with  the  body  of  the  cat- 
erpillar. Down  the  middle  of  the 
dorsal  region,  is  a  row  of  oblong, 
bright  red,  almost  vermillion,  lozenge 
shaped  bundles  of  hair,  wanting  on 
first,  second,  third  and  anal  segments. 

Length,  1.00  inch. 

Previous  to  the  last  moult,  the  cat- 
erpillars became  very  dull  in  color, 
and  the  subsequent  condition  whs 
seen  through  the  larval  skin  prior  to 
its  exclusion.  The  appearance  then 
presented  was  much  closer  to  the 
usual  form  of  H.  Agassizii,  but  with 
a  few  striking  differences.  The  body 
was  now  wholly  slate  black.  Head, 
jet  black,  shining.  Mouth  parts, 
black,  with  a  streak  of  cream  color 
above  them.  2d,  3d,  4th,  5th,  9th, 
10th,  11th,  12th  and  13th  segments, 
as  in  E,  Agcissizii,  clothed  with  jet 
black  hairs,  with  long  white  pencils 
interspersed.  The  middle  segments, 
that  is,  the  6th,  7th  and  8th,  are 
bright  golden,  and  not  lemon  yellow, 
without  any  black  hairs  whatever. 
Thoracic  legs,  black;  abdominal,  dull 
yellow. 


It  will  thus  be  seen  that  the  great  difference  of  these  larval  forms  consists 
in  the  stages  previous  to  the  last  moult,  the  typical  one  being  then  lemon  yel- 
low, with  black  extremities,  and  black  dorsal  hairs,  while  the  other  is  cream 
white,  with  vermillion  dorsal  hairs.  Moreover,  the  lost  moult  of  my  new 
variety  is  apparently  specifically  different  from  the  normal  form,  the  yellow 
being  a  much  deeper  and  richer  tint,  and  the  black  bunches  of  dorsal  hairs 
being  utterly  wanting.  It  may  be  well  to  state  that  H.  AgassUii  feeds  exclu- 
sively upon  willows,  whereas  my  Shasta  examples  thrived  equally  upon  wil- 
low and  alder. 
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They  were  fonod  on  the  17th  of  Angnst,  changed  from  the  white  and  red 
stage  on  the  26th,  and  span  their  cocoons  on  the  14th  and  16th  of  September. 
In  this  condition  there  was  no  appreciable  difference,  except  that  the  golden 
hairs  gave  rather  a  richer  appearance  to  the  cocoon.  The  moths  emeiged  on 
the  let  and  the  15th  of  March,  both  being  females,  and  presenting,  as  I  hare 
said,  no  points  of  distinction  from  the  ordinary  coloring  and  markings  of  the 
typical  species.  For  the  sake  of  reference,  I  propose  for  this  Twiety  the 
name  of  Hal.  Aim, 


Bboulab  MsETiiTa,  November  20th,  1876. 

Yice-President  Edwards  in  the  Chair. 

Nineteen  members  present. 

Donations  to  the  Museum:  From  G.  A.  Treadwell,  specimen 
of  inetacinnatarite,  Lake  County,  Cal.;  from  Henry  Edwanis, 
silver  ore  and  fossils  from  White  Pine,  Nev. ;  from  C.  D.  Gibbes^ 
stamp  copper  and  fine  copper,  Penabic  mine,  Michigan;  fossil 
shells,  Fresno  County,  Cal. ;  sandstone  and  infusorial  earth  from 
same  place;  petroleum  from  Gibbes'  oil  spring,  with  samples  of 
burning  and  lubricating  oils,  Fresno  County;  asphaltum  from 
naptha  oil  springs,  Eern  County,  Cal. ;  from  G.  Yale  Gaj,  Ins- 
site,  from  Soda  Lake,  Churchill  County,  Nev.,  also  manufact- 
ured product;  from  C.  L.  Scudder,  Arizona  rubies;  from  Mrs. 
Elizabeth  Bush,  San  Jose,  40  specimens  of  copper  ore,  20  speci- 
mens sulphuret  of  iron,  and  sulphurets  of  zinc,  from  Buchanan 
copper  mine,  Fresno  County,  Cal.;  20  specimens  andaluriate 
crystals  from  near  Buchanan  mine;  23  specimens  crystals  of  cal- 
cite  anceforsil  shells,  from  Penitensia  Canon,  Santa  Clara  Coun- 
ty, Cal. ;  three  specimens  rock  from  Black  Spring,  Penitencia 
Caiion;  three  specimens  of  sandstone;  two  specimens  of  con- 
glomerate, containing  andalusite  ciystal;  13  crystals  (Calif omia 
diamonds).  Lake  County,  Cal.;  fibre  of  milk  weed,  Fresno  Coun- 
ty; one  pine  and  two  spruce  cones  from  Glen  Falls,  N.  Y.;  from 
Asa  T.  Hayden,  Honolulu,  land  shells  and  fresh-water  shrimps 
from  the  inormtum  streams. 
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Mr.  Locking^n  described  a  species  of  lizard  from  Lower  Cal- 
ifornia. 

Dr.  Kellogg  read  the  following  paper: 

On  a  recent  Tisit  to  Mendocino  County,  Mr.  Joseph  H.  Clarke,  onr  oorrea- 
ponding  member  and  enterpriaing  collector  and  contributor  in  aeveral  depatt- 
ttenta  of  natural  history,  gave  some  plants,  and  among  them  is  found  a  new 
species  of  Isopyrum^  which  it  is  proposed  to'name  in  his  honor. 

hopyrum  Clarkii,    K. 

Stem  simple,  filiform,  glabrous — ^rarely  more  than  one — 1-3  inches  high, 
1-flowered;  root,  a  fasiculus  of  oblong  sessile  tuberlets;  leayes  bitemate,  radi- 
cle leaf  on  a  long  slender  petiole,  the  leaf  or  leaves  about  equaling  the  stem, 
rarely  exceeding  it.  Cauline  relatively  shorter,  stipules  minute,  petiolules 
very  short,  leaflets  broadly  obconlc,  2-3  clef  i  lobed  segments  oblong,  obtuse, 
mucronate,  base  cuneate,  about  2-3  lines  long  and  1  broad,  somewhat  glau- 
cous beneath;  flowers  on  long  filiform  terminal  peduncles,  white,  4-line8  in 
diameter;  sepals  oblong-obovate,  subobtuse;  stamens  9-10,  filaments  lance- 
linear,  flattened,  somewhat  petaloid — not  dilated  above — two-thirds  the  length 
of  sepals;  folicular  ovaries  5-6,  oblong,  flattened,  about  3-seeded,  on  stipes 
one-third  their  length.  Differs  from  L  occiderUaie  in  its  size  and  simple 
1-flowered  character,  pods  stipitate,  3-4  seeded,  and  more  distinctly  separate 
stipules;  the  roots  also  are  not  the  thickened  fibres  of  that  species,  but  true 
ablong  little  tubers.    Growing  among  mosses. 

The  following  plant  of  Bir.  W.  J.  Fisher's  collection  at  San  Diego,  is  so 
rare— if  not  altogether  new— it  is  proposed  to  make  it  known  provisionally  as 
a  yariety  of  Dr.  Qray's. 

ActUioltpU  mutica,    var. 

Stem  erect,  simple,  oppositely  branching  above  into  a  loose  somewhat 
corymbose  spreading  top,  canescently  villous,  with  short  glandular  hairs 
throughout,  more  or  lees  mixed  with  long  simple  hairs  above;  leaves  opposite 
(upper  sessile),  1-2  inches  long,  pinnatifid,  filiform,  or  narroA-ly  linear  lobes 
from  a  somewhat  broadened  raidds,  or  margined  petiole,  rather  palmately 
mnltifld  aa  reduced  on  the  branches;  peduncles  slender,  2-3  times  the  length 
of  the  leaves  or  1-2  inches  long,  sohtary  and  terminal,  a  few  from  the  upper 
aixila,  involucre  broadly  bell-shaped,  scales  about  12,  or  same  number  as  the 
raya,  acnta  tips  hispid  and  glandular  somewhat  recurved,  loosely  appressed 
earinated  to  the  middle;  rays  longer  than  the  scales;  akenes  linear->cuneate, 
black,  minutely  scabrulose,  of  the  ray  incurved;  pappus  very  minute,  about 
6-8»  obtuse,  laoiniated  membranous  or  hyaline  scales;  receptacle  sharply 
conic  finely  pappillose-pubescent;  disk  florets  yellow,  glandular,  tips  of  the 
taath  bearded  on  the  baek  and  nervea  eaoh  side  of  the  sinnsea  often  prodvoed 
IqIo  QOiuita  tpinaa;  braftshes  of  the  siyle  tipped  by  a  du>it  naked  < 
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G.  D.  Gibbes  read  a  paper  describiDg  the  geological  formation 
of  the  oil  region  in  Tulare  Valley,  west  of  Tulare  Lake,  exhibit- 
ing also  specimens  of  the  oils  and  rocks. 

A  paper  was  submitted,  through  Dr.  Kellogg,  by  Prof.  O, 
Eisen,  entitled,  "A  preliminary  report  on  the  Lithobre  of  North 
America." 

LithobioidsD  Ameriese  Borealis. 

Preliminary  Report  on  tbe  Idtliobli  of  NorOft  Aafterlea. 

BT  AirtON  8TUXBXBO. 

The  oldest  acconnt,  as  far  as  I  know,  of  the  occurrence  of  Lilhobii  in  North 
America  is  dated  about  fifty  years  ago,  when  Thomas  Say,  in  the  year  1821, 
in  his  *•  Descriptions  of  the  Myriapoda  of  the  United  States,"  (Jonrual  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  1st  series,  vol.  2,  pp.  102-114) 
described  a  species  found  in  the  Ticinity  of  Philadelphia,  under  the  name  of 
Lithohius  spinipes. 

Next  to  Say  comes  George  Newport,  who  (1845)  in  his  classical  work 
**  Monograph  of  the  class  Myriapoda,  order  chilopoda,*'  (Transactions  of  the 
Linnean  Society,  vol.  XIX,  pp.  265—302,  349 — 139,  ^  described  as  being  found 
in  the  United  States,  three  species:  Lithobiits  muUideniatus,  L.  Amerieanus  and 
L.  planus;  of  these  Newport  considers,  however,  not  without  some  doubt,  L. 
Amerieanus  to  be  Identical  with  i.  spinipes — Say;  and  according  to  my  opinion 
this  same  L,  Amerieanus  is  no  other  species  than  the  one  in  Europe  so  exceed- 
ingly common,  and  well  known  since  the  time  of  linneus,  as  X.  forficatia 
(Linneus),  not  to  mention  a  very  short  communication  by  Perbosc  in  Bevue 
Zoologique,  1839,  page  261,  where  a  supposed  new  species  L,  Mexioanus  is 
very  unsatisfactorily  described. 

When  Ludwig  Koch,  in  the  year  1862,  published  his  monographic  treatise 
on  the  genus  Lithobius  (Die  Myriapodengattang  Lithobius,  Numberg,  1862,) 
he  also  described  as  new  two  North  American  species:  L.  transmarinus  and 
L.  mordax. 

Shortly  afterwards,  1863,  we  find  by  Horatio  C.  Wood,  Jr.,  under  the  title: 
'*  On  the  chilopoda  of  North  America,  with  a  catalogue  of  all  the  specimens 
in  the  collection  of  the  Smithsonian  Institution,*'  (Journal  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,  new  series,  vol.  Y,  pp.  5-52,)  the  begin, 
ning  of  a  monograph  of  the  myriopods  of  North  America.  Of  lithobii  he 
enumerates  not  less  than  seven  species:  X.  mullidentatus,  L.  Amerieanus,  L, 
paueidens,  X.  planum,  X.  nobilis,  X.  Xanti,  and  X.  bipunctaius,  of  which  the 
three  last  mentioned  are  arranged  under  a  separate  Genus  Botkropofys,  dis- 
tinguished from  the  old  genus  Lithobius  Leach,  by  the  arrangement  of  pori 
coxales  in  several  more  or  less  irregular  rows. 

In  his  principal  work  of  somewhat  later  date,  (1865),  "The  Myriapoda  of 
N.  America, "  (Transactions  of  the  American  Philoaophioal  Society,  n«nr 
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series,  yoI.  XIII,  pp.  137-248,)  he  however,  after  continned  stady  and  with 
access  to  the  necessary  material,  somewhat  modified  his  former  ideas  of  the 
N.  American  Lithobii.  as  can  be  seen  by  a  comparison  between  the  species 
mentioned  in  his  two  different  works  of  the  years  1865  and  1863. 

(Genus  LITHOBIUS.  Wood.; 

1865.  1863. 

L,  Amerioanus  «  (X.  muU^dtirdativa, 

\  L,  AmwiocLnuB, 
L,  trijuksmarinus. 
i.  mordax. 

L.paucidens  =  L.  paucidens. 

L,  planus  s=  L.  planus. 

(Genus  BOTHROPOLYS,  Wood.) 

B,  muUidentatuM  =  3,  nobilis. 

B.  Xanti  =  B,  XanH, 

B.  bipunctahis  =  B,  bipundaius. 

Two  years  later  or  in  1867,  we  find  mentioned  also  by  Wood  another  species 
L,  hUabiatus,  from  Illinois,  "Notes  on  a  collection  of  California  Myriapoda, 
with  the  description  of  new  eastern  species,"  (Proced.  Acad.  Nat.  Science  of 
Philada.  1867,  pp.  127-130.) 

Finally,  dnring  the  last  years,  the  following  species  of  Lithobii  not  previ- 
ously known  have  been  added  to  our  knowledge  of  the  myriapod  fauna  of 
North  America: 

(a.)  Of  Alois  Fumbert  and  H.  de  Saussure,  1869,  ("Myriapoda  Nord 
Americana."  Bevue  et  Magasin  de  Zoologie,  2: me  s^rie,  vol.  XXI,  pp.  149- 
159.)    L.  (Lstecus,  L.  mystecus  and  L.  toltecus,  all  from  Mexico. 

(6.)  Of  Fr.  Meinert,  1872,  ("  Myriapoda  Musei  tranniengis,  II  Lithobiini: " 
Nat.  Tidsskrift,  3:B.,  8:Bind.  pp.  281-344)  L.  vorax,  from  Louisiana. 

(c.)  Of  O.  Harger,  1872,  ("Descriptions  of  New  N.  American  Myrio- 
pods:*'  Am.  Journal  of  8c.  and  Art,  3d  series,  vol.  IV,  pp.  117-121,)  L,  pine- 
torum,  from  Oregon;  and  lastly 

((f.)  By  the  author  of  this  paper,  1875  (**Nya  N.  Americanska  Lithobier  " 
— Ofvers.  Kgl.  Vet.  Acad.,  Fish.  ai«  32  pp.,  65-72).  L.  morUicola,  L,  pusio,  L. 
paradoxus^  L,  obesus,  L,  kochii,  L.  megaloporus,  L.  mcnemis,  L.  saussurei  and 
Lamycleg  fulincornis. 

Such  is,  in  short,  the  historical  development  of  our  knowledge  of  the  Lith- 
obii of  the  N.  .American  continent.  Their  number— very  small,  certainly,  in 
comparison  with  what  is  known  from  Europe— does  not  exceed  twenty-four, 
considering  L.  »pinipeSt  Say,  to  be  identical  with  L.  amerioanust  Newport. 
The  following  is  an  abstract  from  a  more  extensive  work,  now  in  preparation, 
a  preliminary  report  with  synonymy  of  all  hitherto  known  species. 

Of  the  following  species  I  know  personally  fourteen,  or  2,  8,  5,  7,  8, 10, 13, 
14,  16,  18,  19,  20,  21,  24.    A  very  rich  material,  oarefuUy  oolleoted  and  pre- 
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■erred,  hae  been  remitted  to  me  by  Oastaf  Eisen,  now  in  San  Franeiaoo;  but 
besides  I  have  also  had  the  opportnnity  to  receive  yalaable  contribntiong  from 
H.  de  Sansanre  in  Qenera,  and  Fr.  Meinert  in  Copenhagen. 

Gen.  I.    LITHOBIUB  Leach  1815.     (Trans.  Linn.  Society,  vol.  XI,  p.  381.) 

Sabgen.  I.    Eouthobius  Stoxbeig  1875.     (Of vers  Kgl.  yet.-AlEadai8  Ffir- 

handU,  arg.  32  N:o  3  pag.  8.) 

Santa  Sorsualia,  6,  7,  9,  11,  13  angulis  porHcis  productis. 

PoricoxcUes  in  pedum  paribui  12,  13,  14,  15. 

1.    EiTXJTHOBins  HUiiTiDBKTATUs  Ncwport  1845. 

Syn.  1845.    LUhobiua  muMdeniatus  Newport,  Trans.  Linn.  Society,  vol.  XIX, 

pag.  365. 

1847.  "  "  Gervais,  Hist.  Nat.  d.  Insectes  Aptires, 

vol.  lY,  pag.  236. 

1856.  "  "  Newport,   Catalogue  of  the  Myriapoda, 

pag.  17. 

1863.  Boihropolys  nobUis  Wood,  Jonm.  Acad.  Nat.  Sd.  Philadel- 
phia, new  series,  vol.  Y,  pag.  15. 

18165.  «         multideniatus  Wood,  Transact.  An>eric.  Philos.  Society, 

new  series,  vol.  Xm,  pas.  152. 

Hab.  in  civitatibas  orientalibas,  ex.  gr.  Pennsylvania,  Illinois,  Missoori 
(sec.  Wood). 

Snbgen.  I.    Nbouthobius  Stnxberg  1875.    (1.  c.,  pag.  8.) 

Scuta  dorsualiat  7,  9, 11,  13  angulU  postids  prodvictis. 
Fori  eoQDoles  in  pedum  paribus^  12,  13,  14,  15. 

2.    Nbolithobius  vorax  Meinert  1872. 

Syn.  1872.    Lilhobius  vorax  Meinert,  Natorhist.  Tidsskrift,  3.*4]e  Bnkke  8:de 
Bind,  pag.  292. 
Hab.  in  Iionisiana  droa  Beloxi  hand  procol  ab  New  Orleans  (sec.  Mei- 
nert). 

3.    Nbouthobzus  mordax  L.  Koch  1862. 

Syn.  1862.    Liihobiut  mordax  L.  Koch,  Die  Myriapodengattong  Lithobins, 

pag.  34. 
1872.  "  "        Meinert,  Natorhist,  Tidsskrift,  3alje  B»kke, 

8»le  Bind,  pag.  294. 
Hab.  circa  New  OrlAns  (sec.  Koch  et  Meinert). 

4.    Nbolithobius  tbansmabinub  L.  Koch  1862. 

Syn.  1862.    LUhMua  transmarinua  L.  Koch,  Die  Myriapodengattnng  Litho- 

bius,  pag.  33. 
Hab.  drca  New  Orleans  (sec.  Koch). 
Snbgen.  HI.    Lithobiub  [Leach]  Stnxberg  1875.    (Ofvers  Kgl.  Yet.-Akad3is 
Fdrhandl.,  &rg.  32  N»  3,  pag.  8.) 
Scuta  dorsuedia  9,  II,  13,  angulis  posHda  producUa. 
F9rt  ooflstte  in  pe4umparibm  12, 13,  14»  16. 
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^  6.    LrcHOBiuB  Xanix  Wood  1863. 

Syn.  1863.    Hthobvus  Xanti  Wood,  Joum.  Acad.  Nat.  Sd.  Philadelphia,  new 

series,  yoI.  Y,  pag.  15. 
1872.  «    rugasus  Meinert,  Natnrhist,  Tid&skrift,  3:dje  Baakke,  8:de 

Bind,  pag.  306. 
Hab.  in  California,  Oregon,  cet. 

6.    LiTBOBinB  PLANUS  Newport  1845. 

8yii.  1845.    Lithobiua  planus  Newport,  Transact.  Linn.   Society,  vol.  XIX, 

pag.  366. 
1847.  "  **      Gerrais,  Hist.  Nat.  des  Insectes  Apt^res,  vol. 

IV,  pag.  236. 
1856.  '*  **      Newport,  Catalogue  of  the  Myriapoda,  pag.  18. 

1863.  **  "      Wood,  Jonrn.  Acad.  Nat.  Sci.  Philadelphia, -new 

series,  vol.  Y,  pag.  14. 
1865.  **  "      Wood,  Transact.  Amerio.  Philosophical  Society, 

new  series,  yol.  XIII,  pag.  151. 
Hab.— ? 

7.    LiTHOBiDB  Saxtbsubsx  Stoxbcrg  1875. 

Syn.    1875.    LUhobius  Saussurei   Stnzberg,   Ofyers  Kgl.  Yet.-Akadms  Fdr- 

handl.,  &rg.  32  N:o  2,  pag.  71. 
Hab.  in  Mexico  (H.  de  Saussare). 

8.    LiTHOHias  roKPiOATus  Linn6  1758. 

Syn.  1758.    Scolopendra  forfiocUa  Linn^,  Syst.  Nat.,  ed.  X,  vol.  I,  pag.  638. 
1778.  "  "        De  Geer,  M^m.  p.  sendr  k  I'hist.  des  In- 

sectes, vol.  YII,  pag.  557,  tab.  25,  figg.  1-6. 
1815.    LUhobius  forfieatas    Leach,  Transact.  Linn.  Society,  vol.  XI, 

pag-  - 
1615.  *<        vulgaris       Leach,  Ibidem,  pag.  382. 

1815.  '*        UBvUajbrum  Leach,  Ibidem,  pag.  382. 

1821.  *'       spinipes       Say,  Joum.  Acad.  Nat.  Sci.  Philadelphia, 

vol.  II,  pag.  108. 
1842.  <*  "  Lucas,  Hist.  Nat.  d.  Crust.,  d.  Araohn.  et 

d.  Myriapodes,  pag.  543. 

1844.  "       forficatuM     C.  Koch,  Deutschl.  Crust.,  Myriap.  und 

Arachniden,  Heft  40,  tab.  20. 

1845.  '*        americanus  Newport,  Trans.  Linn.  Society,  vol.  XIX. 

pag.  365,  tab.  XXXIII,  fig.  29. 
1845.  **       forflcatus     Newport,  Ibidem,  pag.  367. 

1845.  *'        lAOchii        Newport,  Ibidem,  pag.  368. 

1847.  *'       forcipatut    Gervais,  Hist.  Nat.  d.  Insectes  Apt^res,  vol. 

lY,  pag  229. 
1847.  "       amaricanas  Gervais,  Ibidem,  pag.  286. 

1866.  ''  '•         Newport,  Catalogue  of  the  Myriapoda,  pag. 

17. 
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Newport,  Ibidem,  pag.  18. 
Newport,  Ibidem,  pag.  19. 
L.  Koch,  Die  MynApo^t^eagattaag  l£i»| 
bias.  pag.  39. 
L.  Kooh,  Ibidem,  pag.  45 . 
L.  Koch,  Ibidem,  pag.  51. 
G.  Koch,  Die  Myriapoden,  Hd.  I,  p^g.  lA 
tab.  52,  fig.  104. 
mxdtidentatus  Wood,  Jonm.  Acad.  Nat.  Sci.  Phflifatpfc^ 
new  series,  vol.  Y,  pag.  13. 
r  Wood,  Ibidem,  pag.  14. 
Wood,  Trans.  Americ.  Philos.  Sooetr.aev 
series,  vol.  XIII,  pag.  148. 
Palmberg,     Sveriges    Myimpoder     Ckdt 
Chilopoda,  pag.  15. 
Palmberg,  Ibidem,  pag.  17. 
Eisen    &    Stoxberg,    OfveiB.      Kgl.    V^- 
Akadms  Fdrhandl.,  &rg.  25.  pa^.  376. 
Meinert,  Natnrhist,  Tidsskrift,  3:djeBe^^ 
B'jAe  Bind,  pag.  259. 
Meinert,  Ibidem,  pag.  260. 
V.  Porath,   Ofvers.   Kongl.   Vet.-Akadas 
Fdrhandl.,  &rg.  26,  pag.  637. 
Stnxberg,  arg.  28,  pag.  496. 
Meinert,      Natnrhist,      Tidsskzift,      3^ 
Riekke,  8:de  Bind,  pag.  315. 
Hab.  in  ciTitatihns  orientalibus,  ex.  gr.  New  Fonndland  (J.  liiDdaUK 
New  York  (G.  Eiscn),  Canada,  Illinois,  Missouri,  Arkansas  (sec.  Wood). 

9.    LiTHOBius  .^ZTBCUB  Humb.  and  Sanssnre  1869. 

Syn.  1869.    LUIiobius  cutecus  Hnmb.  and  Sanssnre,   Bevne  et  Mag^"*  ^ 
Zoologie,  2:me  s^rie,  vol.  XXI,  pag.  156. 
Hab.  in  Mexico  (pec.  Sanssnre). 

10.    LiTHOBZUB  Mtstecus  Hnmb.  and  Sanssnre  1869. 

Syn.  1869.    LUhobius  Mystecus  Hnmb.  and  Sanssnre,  Bevne  et  Magasin  de 

Zoologie,  2. me  serie,  toI.  XXI,  pag.  156. 
Hab.  in  Mexico  (sec.  Sanssnre). 

11.      LlTHOBTOS  PAT7CIDKNS  Wood  1863. 

Syn.  1863.    LitJiobius  paucidens  Wood,  Jonm.  Acad.  Nat.  Soi.  Philadelpiiti. 

new  series,  vol.  V,  pag.  14. 
1865.  "  "  Wood,  Transact.  Amerio.  Philosoph.  Socie^, 

new  series,  vol.  XIII,  pag  151. 
Hab.  in  California  circa  Fort  Tejon  (sec.  Wood). 

12.    LiTHOBins  FiNETOBUM  Harger  1872. 
Syn.  1872.    LUhobius  pindorum  Harger,  Americ.  Jonmal  of  Science,  and  Aite. 

33rd  series,  yoI.  IV,  pag.  118. 


Syn.  1856. 
1856. 
1862. 

forficaius 

Leaehii 

forficaius 

1862. 
1862. 
1863. 

It 
1* 
(1 

horUnsis 
eoriaceus 
forficatus 

1863. 

«< 

muUidentah 

1863. 
1865. 

II 
II 

americanu 
II 

1866. 

11 

forficatus 

1866. 
1868. 

11 
<i 

hortensis 
curtirostrl 

1869. 

- 

forficatus 

1869. 
1869. 

II 
II 

eoriaceus 

CI 

1871. 
1872. 

If 
II 

forficaius 
II 
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Sab.  in  Oregon,  "in  the  yalley  of  the  John  Day  Biver  **  (sec.  Harger). 
'    Snbg^en.  IV.    PBEnDOLrrBOBins  Stuxberg  1875.     (Ofvera.  Kgl.  Yet.-Akad:nB 
Fdrhandl.,  arg.  32,  N:o  3,  pag.  8.) 
Scuia  dorsualia  9,  11,  13,  anguUs  posiieis  productis, 
J^ori  coxales  in  pedum  paribus  12,  13,  14,  15. 

13.    PsxxTDOLiTHOBins  MBOALOPOBTT8  Stnxberg  1875. 

^     Syn.  1875.    LUhohius  megaloporus   Stnxberg,  Of  vers.  Kongl.  Yet.-Akadms 

F6rhandl.,  arg.  32,  N:o  2,  pag.  69. 
Hab.  in  California  ad  San  Francisco  (G.  Eiaen). 
Sabgen.  Y.    Hxmujthobius  Stnxberg  1875.     (Ofvers.  Egl.  Yet.  Akadms  Fdr- 
handl.,  arg.  32,  Nu>  3,  pag.  8.) 
\  SctUa  dorsualia  11,  13,  angulis  posticis  productis, 

J^ari  coxales  in  pedum  paribus  12,  13,  14,  15. 

14.  Heiouthobius  xucnkmib  Stuxberg  1875. 

Syn .  1875.    LUhobius  eucnemis  Stnxberg,  Of  vers.  Egl.  Yet.-Akad  ms  Fdrhandl. , 

arg.  32,  N:o  3,  pag.  14. 
Hab.  in  oiyitate  New  York  ad  Monnt  Lebanon  (G.  Eisen). 
Sxibgen.  YI.    AsoHiLiTHOBins  Stuxberg  1875.     (Of vers.  Kgl.  Yet.-Akad nis 
Fdrhandl.,  arg.  32,  N:o  3,  pag.  8.) 
Scuta  dorsualia  omnia  anguUs  poshcis  rotundalus  vel  subrectis. 
Fori  coxales  in  pedum  paribus  12,  13,  14,  15. 

15.  ABCHILITHOBinB  BIPUNOTATUB  Wood  1863. 

8jn.  1863.  Bothropolys  bipunctatus  Wood,  Jonm.  Acad.  Nat.  Scl.  Philadel- 
phia, new  series,  vol.  Y,  pag.  16. 

1865.  "  "  Wood,  Transact.  Americ.  Philosoph.  So- 

ciety, new  series,  yol.  XIII,  pag.  153. 

Hab.  in  California  oet.  trans  Booky  Mountains  (sec.  Wood). 

16.    ABCHiLiTHOBnrs  HONTZcotA  Stuxbcrg  1875. 

Syn.  1875.    Lithobius  monticola  Stnxberg,   Ofvers.  Kgl.  Yet.-Akad  nis  Fdr- 
handl., arg.  32,  N:o  3,  pag.  14. 
Hab.  in  Sierra  Nevada  (G,  Eisen). 

17.    Abchilithobiub  Toltxous  Hnmb.  and  Sanssnre  1869. 

Syn.  1869.    LUhobitts  Toltecus  Hnmb.  and  Sanssnre,  Bevue  et  Magasin  de 

Zoologie,  2 one  s^rie,  vol.  XIX,  pag.  157. 
Hab.  in  Mexico  (sec.  Sanssnre) . 

18.  Abohilithobittb  pttbio  Stuxberg  1875. 

Syn.  1875.    LUhobius  pusio  Stnxberg,  Of  vers.  Kongl.  Yet.-Akad  :nH  Fohandl., 
arg.  32,  N*.o  3,  png.  16. 
Hab.  in  California  ad  San  Francisco  (G.  Eisen). 

19.  Abchiuthobius  Kochu  Stnxberg  1875. 

Syn.  1875.    LilhMus  Kochii   Stnxberg,  Ofvers.  Kongl.  Yet.-Akad  as  Fdr- 
handl., arg.  32»  N:o  3,  pag.  18. 
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Hab.  in  Califoniia  ad  Sanzalito  hafid  proonl  ab  San  Ftaadado  (Q, 

Biaen). 

20.    AbghiziXihoiiiub  owbsub  Stnxberg  1876. 

Syn.  1875.    Lithobius  obesus  Stoxberg,  OfVen.  Kongl.  Vdt.-Akadaia  Ffirhandl., 
arg.  32,  N»  2,  pag.  67. 
Hab.  in  Oalifomia  ad  Sanzauto  (G.  Eisen). 

21.    AbohiiiIThobiuii  pasadoxub  Stuxberg  1875. 

Syn.  1875.    LUhobius  paradoxus  Stnxberg,  Ofyera.  KongL  Tei.-Akadais  F6v- 

handl.,  arg.  32,  Nx>  2,  pag.  67. 
Hab.  in  California  oirca  orbem  San  Pedro  (G.  Eiaen). 

22.    Abohilithobiub  bilabiatub  Wood  1867. 

Syn.  1867.    LUhobius  bihbiatus  Wood,  Proceed.  Aoad  Kat.  Sd.  Philadelphia. 

1867,  pag.  130. 
Hab.  in  Illinois  (sec.  Wood). 
[Species  incerUe  sedis:] 

23.  Ltehobzub  mbxioanub  Perboso  1839. 

Syn.  1839.    LUhobius  mexioanus  Perboso,  Beyue  Zoologiqne  1839,  pag.  261. 

Hab.  in  Mexico  (sec.  Perboso). 
Gen.  n.    LAMYCTES  Meinert  1869.     (Natnrhist.  Tidsskrift,  3:4)0  Bekka, 
5:te  Bind,  pag.  266.) 

24.  Lamtotbs  fultioobnib  Meinert  1869. 

Syn.  1869.    Lamyotes  fulvicorms  Meinert,  1.  c.  pag.  267. 

1869.    LUhobius  gracilis       t.  Porath,  Of  vers.  Kongl.  YeL-Akadais  F5r- 
handl.,  arg.  26,  pag.  641. 

1871.  Lamydes  fulvicomis  Staxberg,  Ibidem,  aig.  28,  pag.  504. 

1872.  '*  "         MeiDert,  Natnrhist.  Tidsakiift,  Ss^je  Bakka, 

8xle6ind,  pag.  343. 
Hab.  in  civitate  Kew  York  ad  Mount  Lebanon  (G.  Eiaoi). 
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Pacific  Coast  licpidoptera,  'So,  20.   Notes  on  the  Ca 
Bearing  Moths,  (Psyohidae,)  with  notices  of  Califomian 
Species. 

BT  HKHBX  KDVABDS. 

AmoDg  the  whole  of  the  iDseet  races  perhaps  there  are  no  more  cnrions  and 
InterestiDg  examples  than  are  to  be  found  in  the  family  PsydUdtt,  the  species 
of  which,  in  the  early  stages  of  their  growth,  weave  habitations  for  the  cater- 
pillars of  fragments  of  stick,  bark,  lichens  and  other  vegetable  substances, 
carrying  these  singular  structures  about  with  them  through  the  whole  of  their 
larval  stage,  and,  in  the  case  of  the  female,  arriving  at  maturity,  bringing 
forth  her  eggs,  and  eventually  dying  without  once  quitting  her  self-eonstrucied 
prison.  The  Psychida  are  a  portion  of  the  great  silk-spinning  family  of  the 
BombycidcBf  but  present  many  characters  which  are  distinct  in  themselves,  and 
entitle  them  to  rank,  as  they  are  now  by  most  entomologists  allowed  to  do,  as 
a  separate  and  well-defined  tribe. 

Though  containing  comparatively  few  genera  and  species,  they  have  a  wide 
geographical  distribution.  Examples  of  the  group  are  to  be  found  in  Europe, 
North  and  South  America,  West  Indies,  Mexico,  Ceylon,  Northern  India, 
China,  South  Sea  Islands,  and  Australia,  being  most  abundant  in  the  sub- 
tropical regions  of  the  globe.  Many  of  the  species  are,  however,  small  in 
size,  and  it  is  possible  that  a  very  large  number  yet  await  the  industry  of  ob- 
servers. 

In  the  construction  of  the  caterpillar  cases,  they  manifest  wonderful  ingenu- 
ity, and  their  houses  are  even  more  remarkable  than  those  of  the  well-known 
caddis-flies  among  the  Netaroptera,  Pieces  of  bark,  leaves,  straws  cut  to  a  uni- 
form length,  twigs,  mosses,  lichens  and  grass,  form,  among  the  various  spe- 
cies, the  outer  covering  or  decoration  of  the  home,  while  the  interior  is  lined 
with  dense  soft  silk,  the  threads  of  which  ate  also  used  to  bind  together  the 
external  fragments.  Almost  as  soon  as  the  larva  is  hatched  from  the  egg,  it 
begins  the  formation  of  its  case,  never  quitting  its  habitation  as  it  enlarges  in 
size,  but  splitting  it  at  the  sides,  weaving  into  the  opening  portions  of  the  veg- 
etable matter  chosen  and  adding  to  the  exterior  larger  pieces  of  stick,  straw 
or  leaves,  as  the  case  may  be.  "  While  the  creature  is  small,  and  the  house 
of  no  great  weight,  it  is  carried  nearly  upright,  but  when  it  attains  size  and 
consequent  weight,  it  lies  flat,  and  is  dragged  along  in  that  attitude."  The 
abdominal  legs  are  famished  with  a  series  of  strong  hooks,  by  which  the  larva 
retains  so  firm  a  hold  of  the  interior  of  its  tube  that  it  is  impossible  to  remove 
it  without  injury.  When  feeding,  only  the  head  and  the  first  three  or  four 
segments  are  protruded,  and  if  the  caterpillar  wishes  to  remain  quiet,  it  fastens 
itself  by  strong  silken  threads  to  the  branch  on  which  it  may  chance  to  be; 
these  thri  ads,  on  a  desire  for  removal,  being  bitten  oif  close  to  the  ease. 

It  has  the  power  of  turning  round  inside  of  its  case,  and  when  full  grown, 
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and  about  to  change  to  the  chrysalis  state,  it  places  its  head  downward,  so 
tliat  when  the  perfect  insect  is  ready  to  emerge,  it  may  do  so  from  the  poste- 
rior portion  of  the  tube.  And  it  may  here  be  said  that  it  is  the  male  alone 
'which  escapes  from  its  curions  habitation.  The  female  is,  in  most  of  the 
genera,  totally  unproTided  with  legs  or  wings,  and  is  little  more  than  a  living 
"bag  of  eggs,  looking,  as  one  author  has  said,  **  more  like  a  gmb  than  a  moth, 
the  head,  thorax  and  abdomen  being  hardly  distinguishable  from  each  other.*' 
Her  eggs  are  laid  within  the  body  of  the  tube,  after  which  operation  she  dies, 
tbe  first  occupation  of  the  young  caterpillars  being  to  consume  the  body  of 
tlieir  mother,  "  a  proceeding  almost  exceptional  in  the  lepidopterous  insects.'* 
Having  done  this,  they  leave  their  early  home  and  go  forth  into  the  world  to 
follow  independent  lives. 

The  males  emerge  from  the  chrysalis  state  in  about  three  weeks,  and  are 
dull-looking  motha  of  dark  color,  generally  unattractive  in  appearance,  having 
the  antennae  in  some  cases  deeply  pectinated  only  at  the  base,  and,  in  others, 
feathered  throughout  the  whole  length.  They  are  remarkably  swift  in  their 
flight,  dashing  themselves,  in  search  of  the  females,  wildly  among  the  branches 
of  the  trees,  and  as  their  wings  are  delicate  in  structure,  in  many  species 
nearly  transparent,  specimens  in  good  order  are  very  rare  in  collections. 

The  typical  genus  Psyche  is  mostly  confined  to  the  Old  World,  some  forty 
species  being  there  known  to  naturalists.    The  most  striking  examples  of  the 
group,  however,  in  which  the  larva  cases  are  sometimes  four  or  five  inches  in 
length,  belong  to  a  genus  named  (Eceticits,  of  which  a  species  named  (Eceticua 
Saundersii  is  found  abundantly  in  the  West  Indies,  feeding  upon  fruit  trees, 
and  at  times  causing  considerable  damage.    A  closely  allied  form  is  common 
in  Sinaloa,  Mexico,  some  of  the  tubes  of  which,  together  with  about  sixteen 
species  of  Psychidce  from  various  portions  of  the  globe,  I  have  the  opportu- 
nity of  exhibiting  this  evening.    I  have,  however,  in  my  collection  many  of 
the  cases,  the  perfect  insects  of  which  are  unknown  to  me,  and  I  may  here 
mention  that  in  confinement  it  is,  from  some  cause  or  other,  almost  impossi- 
ble to  bring  these  creatures  to  maturity.    During  my  residence  in  Australia, 
one  species  which,  in  its  caterpillar  state,  was  common  upon  the  Leptospermum 
lanigerum  (the  tea-tree  of  the  colonists),  though  persistently  collected  through 
several  years  and  watched  with  incessant  care,  never  reached  the  perfect 
stage,  and  to  this  day  the  imago  is  unknown  to  me.    Nor  was  this  due  to  the 
attacks  of  parasitic  insects,  as  the  substantial  and  somewhat  formidable  look- 
ing houses  of  the  larva  rendered  them  almost  impervious  to  the  onslaughts  of 
ichneumons  and  other  insect  enemies.    Death  usually  occurred  after  the  cat- 
erpillar had  undergone  its  change,  the  chrysalis  gradually  drying  up  after  as- 
suming its  proper  form,  nor  could  any  care  and  attention  which  I  was  able  to 
bestow  avert  this  misfortune. 

Owing  to  the  resemblance  which  exists  between  these  remarkable  insects 
and  the  fasces  which  were  borne  before  the  dignitaries  of  ancient  Rome,  one 
species  has  been  termed  the  lictor-moth,  while  others  are  known  as  house- 
builders,  sack-bearers,  basket-carriers,  and  like  appellations.  According  to 
the  Bev.  J.  G.  Wood,  "  the  Singalese  call  them  by  a  name  which  signifies 
billets  of  wood,  believing  that  the  insects  were  once  humim  beings  who  stole 
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firewood  while  on  earth,  and  are  foreed  to  undergo  an  tupprapnaie  paniih- 
ment  while  in  the  insect  state." 

The  species  at  present  described  as  natives  of  the  United  States  are  twj 
few,  not  more  than  five  belonging  to  perhaps  as  many  genera,  being  dAbCinotiy 
known  to  entomologists.  The  most  common  of  these  is  a  species  called 
Thyridopteryx  epiiemeriformis,  which,  according  to  Dr.  Harris,  is  occasionaay 
abundant  in  Philadelphia  and  its  viduity,  and  there  popularly  known  in  its 
larval  state  as  the  drop-worm  or  basket-worm.  It  is  at  times  very  destniettve 
to  the  arbor-vitffi,  larch  and  hemlock  trees.  In  California,  though  none  as 
yet  have  been  described,  three  species  are  known  to  me,  two  of  which  belong 
to  the  typical  genus,  Psyche;  the  third,  and  by  far  the  most  interesting,  which 
has  just  been  discovered  by  our  President,  Prof.  Davidson,  representing  the 
genus  (Eceiicus.  It  is,  however,  a  matter  of  regret  that  at  present  the  cater^ 
pillar  cases  of  these  three  species  are  alone  known,  the  perfect  insects  as  yet 
evading  our  discovery. 

Though,  perhaps,  not  quite  in  order  to  give  names  to  insects  from  their 
earlier  stages  alone,  I  am  induced  to  offer  brief  desoriptioDs  of  these  curious 
creatures,  and  to  suggest  the  names  appended  to  them,  in  the  hope  that  I 
may,  by  directing  attention  to  the  subject,  induce  observers  in  yarions  por- 
tions of  the  State  to  devote  their  energies  to  the  discovery,  not  only  of  the 
more  mature  conditions  of  the  species,  already  imperfectly  known  to  ns,  but 
to  the  detection  of  other  forms  of  these  most  interesting  insects. 

Psyche  fragmeniella,  n.  sp.    Hy.  Edw. 

Ohrysalis  case  about  an  inch  in  length,  tapering  gradually  to  its  posterior 
extremity,  and  composed  externally  of  portions  of  leaves  and  bark,  mostly 
ovate  in  shape,  and  from  one  to  two  lines  in  greatest  diameter,  in  most  cases 
laid  flat  on  the  silken  web,  and  not  overlapping  each  other.  Chrysalis,  pale^ 
tawny,  shining,  smooth,  of  uniform  thickness  throughout. 

Length,  0.40  inch. 

On  trunks  of  pine  trees,  Strawberry  Valley,  Siskiyou  Count; .    Hy.  Edw. 

Psyche  coniferella^  n.  sp.    Hy,  Edw. 

Chrysalis  case  a  little  over  an  inch  in  length,  thickened  anteriorly  and  com- 
posed of  fragments  of  the  leaves  of  pine,  about  three  lines  in  length,  laid  in 
rows  upon  the  silken  web,  and  overlapping  each  other,  in  the  manner  ot 
P.  gramindla  and  other  European  species.  The  fragments  diminish  in  length 
on  the  posterior  layers. 

Grass  Valley,  Cal.    On  palings  and  trunks  of  pine  trees.    Hy.  Edw. 

(Eceiicus  Davidsonii,  n.  sp.    Hy.  Edw.    (See  engraving.) 

Chrysalis  case  about  one  and  a  half  to  one  and  three-fourths  inches  in 
length;  stout,  a  little  thickened  in  the  middle,  and  composed  of  pieces  of 
sticks  or  twigs  from  one-third  to  one  and  a  quarter  inches  in  length,  laid  aide 
by  side  longitudinally,  one  or  two  pieces  nearly  always  extending  poste- 
riorly some  distance  beyond  the  termination  of  the  case.  The  fragments  with 
which  the  base  is  covered  are  of  different  lengths,  and  are  about  fifteen  in 
number,  the  interstices  being  filled  with  wood  dust  (most  probably  produced 
by  the  jaws  of  the  insect  itself),  closely  woven  into  the  silken  groundwork  of 
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the  case.  The  edges  of  the  pieces  of  wood  are  always  neatly  ronnded  by  the 
insect,  and  all  outstanding  branches  are  bitten  off.  Chrysalis,  with  the  ab- 
dominal portions,  light  chestnat  brown,  with  the  wing  cases  almost  black.  It 
is  nearly  tubular  in  form,  smooth,  with  some  small  hooks  on  the  abdominal 
segments. 

Length,  0.6^  inch. 

Discovered  by  Prof.  Geo.  Davidson  on  Mt.  Diablo,  on  the  branches  of 
Caaianeopsis  ckrysophylla,  Dougl.,  (chinquapin chestnut).  I  have  much  pleas- 
ure in  recording  this  interesting  discovery  by  attaching  to  the  species  the 
name  of  our  respected  President. 

It  will  be  observed,  both  in  the  present  species  and  one  closely  allied  to  it 
from  Australia,  that  there  are,  as  I  have  shown,  in  most  of  the  cases,  some 
pieces  of  twigs  longer  posteriorly  than  those  of  which  the  remainder  of  the 
case  is  composed.  It  has  struck  me  that  these  may  be  intended  as  a  means 
to  assist  the  male  insect,  on  arriving  at  the  perfect  state,  to  escape  from  the 
body  of  the  tube,  the  twig  affording  foothold  and  enabling  the  creature  to 
draw  its  somewhat  unusually  long  abdomen  from  the  aperture.  I  do  not  state 
this  as  a  fact,  but  the  subject  is  worth  the  observation  of  those  who  may  be 
fortunate  enough  to  haTe  the  opportunity.  I  suspect  that  the  cases  contain- 
ing males  only  have  these  lengthened  sticks,  but  if  this  be  so  we  are  utterly 
at  a  loss  to  understand  the  process  by  which  the  creature  arrives  during  the 
caterpillar  stage  at  a  knowledge  of  its  sex,  and  so  frames  its  habitation  accord- 
ingly. 


Bequlab  Mubting,  December  1,  1876. 

President  in  the  Chair. 

Donations  to  the  Museum:  From  S.  B.  Christy,  specimen  of 
Molybdenum  from  Bed  Jacket  Mine. 

Professor  Davidson  read  a  continuation  of  his  papers  on  Ir* 
rigation,  describing  the  North  Sea  Canal  of  Holland. 

Pacific  Coast  Lepidoptera,  No.  21. -Descriptions  of  two 
new  species  of  the  Genus  Thecla. 

BY   HKNBT  EDWAKD8. 

Thecla  Putnami.    n.  sp.    Hy.  Edw. 

9 .  Upper  side.  Pale  fawn  color,  shading  into  dark  drab  or  stone  color  at 
the  base  and  costal  margin.  Fringes  entirely  white.  Secondaries  with  a  se- 
ries of  fonr  indistinct  Innulate  spots,  black,  edged  beneath  with  white;  anal 

Pboo.  Oal.  Aoad.  Box.,  Vol.  YII.— 10. 
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spot  faiutly  tinged  with  golden  yellow.  Tails  black,  edged  with  white,  and 
the  apices  also  broadly  white.  Thorax  and  abdomen  slate  color.  Antenns 
dull  slate,  annnlated  with  white. 

Under  side.  Entirely  grayish  white.  Primaries^  with  black  discal  Innnle 
and  six  snbmedian  ovate  black  spots,  each  with  a  white  ring.  '  Near  the  pos- 
terior angle  are  fonr  very  faint  black  streaks,  the  under  side  of  the  primaries 
of  this  species  bearing  a  close  resemblance  to  that  of  many  Lyctenas,  partica- 
larly  that  of  Ly.  Pheres.  Bdv.  Secondaries  with  black  discal  lunnle  and  seyen 
snb-median  spots  as  in  the  primaries,  except  that  the  one  nearest  to  the  ab> 
dominal  margin  is  lunulate.  The  marginal  markings  peculiar  to  the  genus 
are  very  faintly  prodnced;  the  anal  spot  is  a  blackish,  clond-edged  above  with 
orange;  the  second  and  third  are  blackish,  with  a  few  blue  scales  intermin- 
gled, visible  only  with  a  lens ;  the  fonrth  black,  sormonnted  by  pale  orange, 
and  the  remainder  black  lanoles,  becoming  faint  as  they  pass  the  median 
nerve. 

Exp.  of  wings,  1.25  inch. 

I  9  (Coll.  Hy.  Edw.)  Mt.  Nebo,  Utah,  July,  1875.  Taken  by  my  friend, 
Mr.  J.  D.  Putnam,  of  Davenport,  Iowa,  to  whom  I  have  great  pleasure  in 
dedicating  the  species.  I  should  have  hesitated  to  describe  this  insect  from  a 
single  specimen,  but  its  very  decided  character  leaves  me  no  room  to  doubt 
that  it  is  a  new  species.  In  this  opinion  I  am  confirmed  by  Mr.  S.  H.  Soud- 
der,  to  whom  I  submitted  this  and  the  following  species,  and  who  has  in* 
eluded  both  in  his  *'  Synonymic  List  of  American  Rurales,  1876."  A  second 
specimen  of  T,  Putnamij  which  in  its  general  character  most  resembles  T. 
Dryope,  Edw.,  was  taken  in  Colorado,  in  July  of  the^present  year,  by  Baron 
von  Osten  Sacken. 

Tfuecla  Adenostornaiis.     n.  sp.     Hy.  Edw. 

(^.  Dull  slate  brown  on  the  entire  upper  suriace,  with  a  slight  golden  re- 
flection when  viewed  obliquely.  Fringes  concolorous.  Antinnse  black,  with 
white  annulations;  club,  with  its  extreme  tip  orange  above,  entirely  orange 
beneath.  Eyes  surrounded  at  their  base  by  white  hairs.  Thorax  and  abdo- 
men concolorous.  Secondaries  with  anal  angle  slightly  produced  posterioriy, 
with  a  black  streak  at  the  base  of  the  fringe,  and  above  a  very  few  blue  scales. 
Tails  short,  black,  with  extreme  tip  white. 

Under  side  of  primaries  slate  drab,  with  very  faint  greenish  tinge.  Discal 
spot  obsolete;  a  waved  snbmedian  unbroken  line,  white,  edged  anteriorly 
with  dark  slate;  and  six  very  fdint  submarginal  patches  of  black.  Seconda- 
ries, dark  slate  color  at  the  base,  from  which  along  the  abdominal  margin  are 
numerous  white  scales,  giving  a  mottled  appearance.  Snbmedian  band  white, 
edged  above' with  black,  especially  about  the  middle.  Anal  spot  mottled  with 
black  and  white;  other  markings  a  series  of  five  or  six  lunules,  black,  edged 
above  with  whitish.  All  of  these  spots,  when'viewed  with  a  lens,  have  a  very 
faint  trace  of  fulvous. 
.  Exp.  of  wings,  1.15  inch. 

9 .  Similar  to  the  (^,  except  that  the  fringes  are  more  decidedly  white,  the 
anal  mark  with  a  bluer  tinge  above,  and  the  tail  slightly  longer  than  in  the 
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other  sex.    The  olnb  of  the  antennse  is  also  wholly  black,  except  the  extreme 
tip,  which  is  orange. 
Exp.  of  wings,  1.25  inch. 

25  4  ^ .  Tehachepi  Pass,  Southern  OaUfornia.  Taken  by  Mr.  R.  H. 
Stretch,  Jnly,  1875.  Closely  allied  to  T.  Tetra,  Behr,  but  differing  from 
that  species  by  the  apparently  utter  absence  of  fulvous,  which  is  only  distin- 
goishable  by  a  powerful  lens.  It  is  also  slightly  a  larger  insect  than  T.  Tetra, 
:and  the  wings  are  all  more  angularly  produced  than  in  that  species.  It  is, 
howeyer,  sufficiently  near  to  be  confounded  with  it,  and  probably  may  be 
found  in  other  localities  in  California. 

Remarks  on  the  Crustacea  of  the  West  Coast  of  North 
America,  with  a  Catalogue  of  the  Species  in  the 
Museum  of  the  California  Academy  of  Sciences. 

BY   W.    K.    LOCKINOTOK. 

GRAPSOIDEA,  ob  OCYPODIDiE. 

OGTPODIDA. 

Ocfpoda  Oaudichaudiif    Edwds.   &  Luc.    D'Orbigny's  Yoy.  in  Am.  Merid. 
Crust.,  p.  26,  pi.  XI,  fig.  4. 
As  I  have  not  seen  Edwards'  description  of  this  species,  I  subjoin  a  short 
description: 

Garapax  slightly  wider  across  the  centre  than  in  front.  Lateral  angles 
of  anterior  margin  very  prominent,  upper  orbital  border  sinuate;  front 
narrow,  eyes  large.  Bight  cheliped  much  larger  than  the  left  in  both 
sexes;  arm  trigonal,  with  its  inferior  surface  somewhat  concave,  in  conse- 
quence of  both  its  margins  being  slightly  raised  and  beset  with  spinous 
tubercles;  the  upper  margin  rounded,  rugose  with  rows  of  small  tubercles. 
Carpus  short  and  stout,  with  a  sharp  spine  on  its  anterior  border  at  distal 
end,  and  rows  of  small  tubercles  above,  becoming  more  prominent  and  some- 
what spinose  distally.  Manus  broad  and  thin,  covered  with  tubercles  ex- 
teriorly; a  row  of  saw-like  spines  along  the  lower  margin  continued  along 
the  propodal  finger,  which  is  cristate,  hooked  at  end,  and  with  several  teeth 
internally.    Movable  finger  similar  to  fixed,  spinose  along  its  upper  margin. 

Ambulatory  limbs  flattened;  merus  with  a  sort  of  roll  on  its  upper  margin, 
crossed  by  tubercular  rugsa.  Carpi  of  second,  third  and  fourth  pairs  setose 
at  distal  lower  extremity;  propodi  of  the  same  three  pairs  setose  below; 
carpus  and  propodus  of  fifth  pair  without  hairs;  all  the  dactyl!  fringed  in 
front  with  setaB.  Third  joint  of  outer  maxillipeds  narrower,  and  about 
half  the  length  of  the  second  joint. 

first  two  segments  of  male  abdomen  very  short;  third  and  fourth  longer, 
fifth  still  longer,  sixth  longest.  Fifth  segment  narrowest;  sixth  convex  on 
both  sides;  seventh  a  small  truncate  triangle.    Fourth  and  fifth  segments  of 
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female  abdomen  widest;  sixth  a  semi-eUipee,  with  the  small  seventh  segment 
inserted  in  a  ooncavity  of  the  anterior  margin. 

&     p 

M.  K.        M.  M. 

Greatest  length  of  carapax  45  32 

Greatest  width  of  carapax 53  37.5 

Length  of  right  manns        48  28 

Width  of  right  manns 28  15 

Sereral  specimens  from  Magdalena  Bay,  West  Coast  Lower  California; 
La  Paz,  Lower  California;  and  Boca  de  las  Piedras,  Sinaloa,  Golf  of  Cali- 
fornia. 

0.  Oaudichandii  was  found  at  Panama  by  Mr.  Stembeiigh  (Stimpson,  Notes 
on  North  Amer.  Crust.,  p.  15);  and  also  in  the  Gulf  of  Fonseca,  Central 
America,  by  J.  A.  McNeil  (S.  T.  Smith,  Peabody  Acad.  Sci.,  1869,  p.  91). 

No.  43.    Male  and  female.    Gnlf  of  California.    W.  J.  Fisher. 

Oenus  Gelasimiis. 

Six  species  of  this  genas  are  included  in  the  collection  of  Mr.  W.  J. 
Fisher.  One  only  of  these  belongs  to  the  section  having  a  narrow  front,  with 
the  bases  of  the  ocular  peduncles  close  together.  This  is  the  O,  princq>8  of 
S.  T.  Smith. 

Another  species,  having  the  fourth,  fifth  and  sixth  abdominal  segments 
united,  is  certainly  the  O.  gibbosus  of  the  same  author.  Another  I  believe  to 
be  the  G.  brevij'rons  of  Stimpson. 

None  of  the  remaining  kinds  answer  to  Stimpson's  and  Smith's  description 
of  0.  panamensis,  so  that  unless  two  of  them  are  referable  to  the  Chilian 
species,  0.  macrodadylus  and  G.  stenodadyius,  it  is  fair  to  suppose  they  are 
new  species.  I  have  described  two  of  them  as  new,  and  the  remaining  one» 
with  some  misgiving,  I  provisionally  refer  to  G.  sUnodactylus* 

Gektsimtis  princeps,  S.  T.  Smith.  Trans.  Conn.  Acad.,  11,  120,  plate  II, 
fig.  10;  pi.  Ill,  f.  3-3c. 

This  species  is  found  in  holes  under  rocks  at  low  tide.  The  female,  as 
noticed  by  S.  T.  Smith,  differs  considerably  from  the  male,  having  the  cara- 
pax less  narrowed  behind,  with  granules  thickly  scattered  over  the  dorsal 
regious. 

Two  large  specimens  measure : 

Inch,      Iiich, 

Extreme  width  of  carapax 1.65        1.37 

Extreme  length  of  carapax 1.03  .35 

Length  of  large  hand « 3.00 

Width  of  Jarge  hand 0.95 

Localities — Magdalena  and  San  Bartolom^  Bays,  West  Coast  Lower  Cali- 
fornia.   W.  J.  Fisher.    Corinto,  Nicaragua.    J.  A.  McNeil, 
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No.  51.  Male  and  female.  Magdalena  Bay,  in  spirits.  Fisher  and  Lock- 
ington. 

G.  heteroptkaimm,    S.  T.  Smith,  he.  cU.,  116,  pi.  11,  f.  6;  pi.  Ill,  £.  1-16. 
Golf  of  Fonseca,  West  Coast  Central  America. 

O.  heteropleunis,    S.  I.  Smith,  loc,  cU.,  p.  118,  pi.  11,  f.  7;  pi.  Ill,  f.  2-26. 
Gulf  of  Fonseca,  W.  C.  Cent.  Amer. 

G.  armatus.    S.  T.  Smith,  toe.  cU.,  p.  123,  pi.  11,  £.  5;  pi.  Ill,  f.  4r-id.    Gulf 
of  Fonseca. 

G.  omaius.    S.  T.  Smith,  toe.  ctt.,  125,  pi.  11,  f.  9-9a;  pi.  Ill,  f.  5-5e.    W.  O. 
Cent.  Amer. 

G.  brevifrona,    Stimpson.    Ann.  Lye.  Nat.  Hist.,  New  York,  vol.  Tii.,  p.  229. 
S.  T.  Smith,  loc.  eU,,  131. 

I  have  not  seen  Stimpson's  description  of  this  species,  but  firom  Smith's 
comparison  of  its  carapax  with  that  of  6.  minax,  I  conclude  that  several 
specimens  collected  by  Mr.  Fisher  on  the  West  Coast  of  Lower  California, 
belong  to  this  species.  The  meros  of  tbe  larger  cheliped  is  stoat,  triquetral, 
and  marked  on  its  exterior  surface  with  transverse  setose  striss;  the  carpus 
has  a  rounded  tooth  at  its  inferior  distal  end,  and  the  manus  is  large  and 
heavy,  twice  as  large  as  the  width  of  the  carapax,  the  palmar  portion  rounded 
and  smooth,  but  minutely  granular  on  the  outside,  and  on  the  inside  beset 
>ftith  small  tubercles  on  its  more  elevated  portions.  The  depression  for  the 
carpus  is  short  but  very  deep,  the  thin  upper  edge  of  manus  curving  inwards 
over  it.  The  propodal  finger  is  slightly  deflected  downwards,  and  the  dao- 
tylus  curved  from  the  base,  the  curve  increasing  towards  the  tip.  The 
tubercles  of  the  inner  edges  ot  the  fingers  are  very  indistinct,  except  one 
near  the  centre  of  the  propodal  finger,  and  auotner  close  to  the  tip,  which 
thus  appears  bifid. 

L[i  the  smaller  cheliped  the  tips  of  the  fingers  are  obtuse  and  rounded,  and 
the  outer  edges  raised,  so  that  they  are  imperfectly  spoon-shaped.  The  dac> 
tylas  and  propodal  finger  are  almost  parallel  and  near  each  other,  but  touch 
only  at  the  tip,  where  they  have  a  few  setee. 

The  meral  segments  of  the  ambulatory  legs  are  plicate,  like  those  of  the 
ohelipeds. 

Following  are  the  dimensions  of  two  large  specimens: 

M.  K.        M.  X. 

Length  of  carapax  17        13 

Width  of  carapax 23        19 

Length  of  larger  hand. 46 

The  fourth,  fifth,  and  sixth  segments  of  the  abdomen  in  the  male  are  not 
united. 
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The  carapax  in  this  species  is  considerably  narrowed  posteriorly,  is  much 
less  convex  than  nsnal  in  the  genus,  and  of  an  olive  color.  The  chelipeds  of 
the  female  closely  resemble  the  smaller  cheliped  of  the  male. 

No.  85.  Male  and  female.  Magdalena  Bay,  in  spirits.  Fisher  and  Lock- 
ington. 

Oela^wnus  sktuxiactylxis  ?  Edwds.  &  Lucas,  Voy.  dans  L'Amer.  Mer.  Crust.,  26 
pi.  11,  f.  2.  M.  Edwds.  Ann.  des  Sci.  Nat.,  dd  serie.  Zool.,  tome 
xviii.,  p.  149.     S.  T.  Smith,  loc.  cU.,  139. 

I  have  not  seen  the  description  of  this  species  by  Edwds.  and  Lucas,  and 
therefore  question  its  identity  with  a  single  male  specimen  of  a  Otlasimus 
with  very  short  fingers  that  was  brought  from  the  West  Coast  of  Lower  Cali- 
fornia by  Mr.  Fisher. 

The  fingers  of  the  larger  cheliped  are  very  short,  the  dactylus  does  not 
attain  the  length  of  the  inferior  margin  of  the  palm,  and  the  propodal  finger 
is  much  shorter. 

The  manus  of  the  smaller  cheliped  resembles  that  of  O.gibhosus.  The 
«arapax  is  highly  convex,  the  anterior  lateral  angles  almost  in  a  line  with  the 
front,  BO  that  the  orbital  border  is  but  slightly  sinuous;  the  inferior  orbital 
border  dentate,  and  the  lateral  margins  converging. 

M.U. 

Length  of  carapax 7 

Breadth  of  carapax 13 

Length  of  larger  hand 14 

(relasimus  rectUatuSf  now.  sp.  ? 

Among  the  Gelasimi  collected  by  Mr.  Fisher  ou  the  West  Coast  of  Lower 
California  are  two  specimens  which  I  cannot  refer  to  either  of  the  broad- 
fronted  species  from  this  coast,  described  by  8.  I.  Smith  and  Stimpson,  viz: 
0,  gibbosus,  0.  paruimensis  and  0,  brevifrons.  As  I  have  not  seen  the  descrip- 
tions of  G.  macrodaciylus  and  G.  stenodadyluSy  it  may  possibly  be  one  of  these, 
though  neither  name  seems  applicable. 

I  append  a  short  description : 

Front  narrower  than  usual  in  the  broad-fronted  section  of  this  genus,  not 
much  more  than  half  the  width  of  the  buccal  frame;  carapax  tapering  pos- 
teriorly, the  sides  forming  an  almost  straight  line  from  the  antero-lateral 
angles  to  the  straight  posterior  margin;  antero-lateral  angles  much  posterior 
to  the  line  of  the  front,  acute  and  with  considerable  lateral  projection.  Up- 
per orbital  border  highly  sinuous  entire,  lower  orbital  border  toothed  at  its 
outer  angle.  Outer  maxillipeds  greatly  gibbous,  the  buccal  area  separated 
from  the  jugal  by  a  distinct  depression.  Larger  cheliped  smooth  (micro- 
acopically  granulated),  except  on  inner  surface  of  manus,  where  there 
is  a  line  of  small  tubercles  on  the  inner  edge  of  the  propodal  finger,  and  a 
second  on  the  ridge  proceeding  upwards  from  the  lower  edge  of  that  finger. 
Fingers  tubercular  on  their  inner  edges,  the  largest  tubercles  that  in  the 
centre  of  the  length  of  each,  and  that  near  the  tip  of  propodal  finger. 
Fingers  of  smaller  cheliped  parallel,  equal,  imperfectly  spoon-shaped. 

Hands  of  female  similar  to  the  smaller  cheliped  of  male.    Ambulatory  feet 
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entirely  smooth,  with  a  few  hairs.    Abdomen  of  male  with  all  the  joints  dis- 
tinct, gradanlly  narrowing  from  the  base. 

M.  M.  M.  M. 

Length  of  carapax 9  8.6 

Width  of  carapax 14        13 

Length  of  larger  hand 19 

The  larger  hand  greatly  resembles  that  of  the  species  I  have  referred  to 
0,  krevifrons,  bnt  the  fingers  are  proportionally  shorter,  a  character  which 
may,  however,  be  dae  to  immaturity.  The  great  differences  between  this 
form  and  G.  brevifrons  are  the  entirlB  want  of  the  meral  plications,  and  the 
form  of  the  lateral  margins  of  the  carapax,  which  in  the  latter  continue 
nearly  perpendicular  to  the  front  for  some  distance  before  they  commence  to 
converge. 

A  single  pair  is  all  I  have  seen  of  this  form.  The  great  conyexity  of  the 
carapax,  and  the  absence  of  any  coarse  granules  on  the  front  and  anterior 
part  of  the  branchial  regions,  distinguish  it  from  G,  panamensU, 

Gekisunus  cremtlatus,    nov.  sp. 

Carapax  highly  convex,  transverse,  antero-lateral  angles  acute  and  promi- 
nent, slightly  posterior  to  the  front;  superior  orbital  margin  sinuous,  inferior 
orenulated,  the  teeth  equal  in  size  and  with  a  straight  upper  edge. 

Dorsal  surface  smooth  and  shining;  median  and  lateral  gastric  regions 
clearly  marked  off;  cardiac  distinct;  branchial  regions  prominent,  tumid, 
each  divided  in  two  by  an  indistinct  sulcus,  parallel  with  the  lateral  margins 
of  the  carapax. 

A  broad  ridge  on  the  inner  edge  of  the  fourth  joint  of  outer  maxillipeds, 
continued  downwards  along  the  greater  portion  of  the  inner  edge  of  the  third 
joint.  Merus  of  greater  cheliped  stout,  triquetral,  marked  with  numerous 
short,  transverse,  not  prominent  rugae.  Carpus  and  manus  smooth  and  un- 
armed, except  a  few  small  tubercles  on  the  raised  line  anterior  to  the  de. 
pression  for  the  carpus  on  the  inside  of  the  manus.  Propodal  finger  long 
and  slender,  pointed  at  tip,  and  with  a  tubercle  in  the  centre  of  its  length. 
Dactylus  longer  than  propodal  finger,  curved,  the  tip  of  the  curve  consider- 
ably overpassing  that  of  the  latter.  Merus  of  smaller  hand  slender,  tri- 
quetral, smooth,  carpus  smooth,  about  equal  in  length  to  the  palm  of  the- 
manus;  fingers  equal,  parallel,  near  together,  touching  at  tips,  which  are- 
pointed. 

Hands  of  female  like  those  of  smaller  male  cheliped.  Ambulatory  feet 
smooth  and  shining,  with  a  few  long  sette  on  the  propodi,  and  more  numer- 
ous and  shorter  sette  on  the  dactyli. 

The  hand  of  this  species  is  similar  to  that  of  O.  brevifrons;  the  gibbous 
carapax,  with  its  areolations,  resembles  closely  G,  gibbosus^  but  the  third^ 
fourth  and  fifth  segments  of  the  abdomen  are  free,  instead  of  anchylosed,  as 
in  that  species;  and  the  margins  of  the  carapax  again  resemble  those  of  the 
species  I  have  referred  to  G.  brevifrons,  but  the  convexity  of  the  surface,  with 
the  tumid  branchial  regions,  give  it  a  very  different  appearance. 
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Unless  this  is  the  0,  macrodactylus  of  M.  Edwards,  found  on  the  coast  of 
Chili,  it  is  certainly  a  new  species. 
No.  49.    TodoB  Santos  Bay,  near  San  Diego,  dried.    Hy.  Hemphill. 
No.  50,        "  *'        "  *'        "      in  spirits.    Hy.  HemphiU. 

Odasimus  gibbosus.  S.  I.  Smith.  Trans.  Conn.  Acad.,  March,  1870,  140; 
plate  11,  f.  11;  pl.iv.,  f.  8. 

Nnmerons  specimens  from  the  West  Coast  of  Lower  California,  principally 
from  Ban  B^rtolom^  Bay,  agree  with  Smith's  deiicription  and  figure  of  this 
species  in  every  particular,  except  in  having  the  front  more  suddenly  curved 
forwards.    The  sub-hepatic  regions  are  thickly  setose. 

The  fingers  of  the  smaller  cheliped  are  equal  in  length,  and  twice  as  long 
as  the  broad,  stout,  and  short  palmar  portion  of  the  manus;  they  are  widely 
separated  at  their  base,  gape  throughout  their  length,  and  are  curved  to  meet 
each  other  at  their  extremities,  which  are  of  a  yellowish  brown  tint.  There 
are  a  few  scattered  hairs  on  the  fingers.  In  the  female  both  chelipeds  are 
exactly  like  the  smaller  cheliped  of  the  male. 

The  depression  between  the  buccal  and  sub-hepatic  (jugal)  areas  is  very 
distinct;  the  teeth  of  the  inferior  margin  of  the  orbit  increase  in  size  and 
slendemess  on  the  outer  portion;  and  the  fourth,  fifth  and  sixth  abdominal 
segments  are  anchylosed.  The  prevailing  tint  of  the  carapax  and  limbs  (in 
spirits)  is  blue,  of  varying  intensity,  shading  in  parts  into  greenish  and  into 
white  on  the  fingers  of  the  chelipeds.  Many  very  smaU  specimens  have  the 
fingers  of  the  larger  cheliped  but  little  developed,  not  exceeding  the  palm  in 
length,  and  closely  approximated  to  each  other. 

At  first  I  thought  these  to  be  a  distinct  variety,  but  now  believe  them  to  be 
the  young  of  the  same  species,  as  they  agree  in  every  other  particular,  and 
some  show  evidences  of  a  change  in  the  relative  proportions  of  the  palm  and 
dactyli  as  growth  progresses . 

No.  86.  Male  and  female,  in  spirits.  Bartolom^  Bay.  Fisher  and  Lock- 
ington. 

GECARCINID^. 

Cardiosoma  crassum,  f  S.  I.  Smith,  loc.  cU,,  144;  pi.  v.,  f.  5.  Gulf  of  Fon- 
seca,  W.  C.  Cent.  Amer.    La  Paz,  Lower  California. 

A  single  fine  male  specimen  from  the  latter  locality  agrees  in  most  par- 
ticulars with  the  figure  and  description  referred  to,  but  the  carina  of  the 
lateral  margin  is  much  less  distinct  and  high ;  and  the  larger  hand  differs  in 
form. 

As  the  specimen  exceeds  in  size  any  of  those  measured  by  Mr.  Smith,  I 
think  it  possible  that  the  differences  referred  to  may  be  owing  to  the  greater 
age  of  the  individual;  but  as  it  may  possibly  prove  to  be  a  different  species, 
I  append  a  description  of  the  chelipeds. 

Merus  and  carpus  as  in  C  crassum;  larger  hand  short  and  broad,  the  depth 
exceeding  the  length  of  the  superior  margin.  Propodal  finger  slender  and 
straight,  slightly  spoon-shaped  at  extremity,  with  a  large  tooth  near  the 
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centre  of  its  length,  and  seyeral  smaller  teeth.  Distal  end  of  manns  forming 
an  angle  of  about  80o  with  the  superior  margin,  and  of  about  6(P  with  the 
propodal  finger,  which  does  not  increase  greatly  in  width  towards  its  base. 
Daotylus  slender  with  a  large  tooth  nearer  the  base  than  the  tip,  which  is  in- 
flated and  spoon-shaped.  Inner  snrface  of  the  hand,  towards  the  margins, 
armed  with  scattered  tubercles  of  small  size.  Upper  portion  of  manns  cnry- 
ing  inwards  posteriorly,  the  carpns  fitting,  when  the  hand  is  bent,  into  the 
hollow  between  the  npper  incurved  carina  and  lower  thick  portion  of  the 
manus.  The  smaller  hand  is  similar  to  the  larger.  The  stoutness  of  body  of 
this  crustacean  is  such  that  the  sides  of  the  branchial  and  hepatic  regions  are 
visible  from  above,  and  protrude  laterally  beyond  the  antero-lateral  carina. 
The  male  appendages  agree  with  those  of  G,  cratsum. 

M.M. 

Greatest  length  of  carapaz,  measured  along  its  convexity 100 

Greatest  width  of  carapaz 101 

Length  of  larger  hand  to  end  of  propodal  finger 127 

Length  of  larger  hand  from  carpus  to  base  of  dactylus 40 

Greatest  width  of  larger  hand .....!. 58 

Width  of  oarapax  between  antero-lateral  carinsa  in  front 93 

If  this  should  prove,  on  examination  of  more  specimens,  to  be  a  new 
species,  I  propose  to  name  it  Cardioaoma  latimantLs. 

Gecarcimu  quadratus,    De  Saussure.    Bevue  et  Mag.  de  Zool.,  v.,  360;  pi. 
xii.,  f.  2. 
The  work  above  referred  to  is  not  accessible  to  me    In  Mr.  S.  I.  Smith's 
Notes  on  American  Crustacea,  Trans.  Conn.  Acad.,  vol.  ii.,  Gardiowma  qmd- 
ratunif  Saussure,  is  referred  to.    Are  they  identical  ? 

The  male  appendages  of  C,  quctdratum  figured  in  the  plate  iv.  of  the  notes 
cited  above  differ  from  those  of  the  Cardiosoma  described  under  C,  crassum, 
Mazatlan. 

BOSCIADiE. 

Potamocarcinus  ammhu,  M.  Edwards.  Archiv.  du  Mus.,  vii.,  174;  pi.  xiii. 
Obtained  in  tha  North  Pacific  Exploring  Expedition  in  Lake  Nic- 
aragua.   Stimpson.    Prod,  des  Animal,  evert,  p.  46. 

GEAPSIDiE. 

15.  Grapaus  strigcsus.  Latreille.  Stimpson,  Crust.  &  Echi.,  P.  S.  N.  A., 
says :  **  Specimens  in  the  Brit.  Muit.  from  Lower  California  are  referred  to 
this  species  by  White."    White,  Brit.  Mus.  Cat.  Crust.,  p.  40. 

Numerous  specimens  of  a  Grapsus  from  Lower  California  agree  in  every 
respect  with  the  remarks  upon  this  species  in  Dana's  Crust.  U.  S.  Ex.  Exp., 
vol.  1,  p.  338  ;  having  the  merus  of  the  right  posterior  legs  three-toothed  at 
its  distal  end,  instead  of  entire,  as  in  G,  pictuft. 

No.  52.    Mazatlan,  dried.    Henry  Edwards. 

No.  53.    Locality  unknown,  dried.    Donor  unknown. 

Pboo.  Gax..  Aoad.  Scz.,  Vox^  VH.— 11. 
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16.  Orapsui pidus.  De  Sanssare;  BeTue  et  Mag.  de  ZooL,  Y.,  362;  Stimp- 
Bon,  Gnut.  &  Echil,  P.  S.  N.  A.,  26. 
Stimpson  doabts  the  identity  of  De  Sanssare's  G.  pietus  with  that  of  La- 
treille.  I  have  as  yet,  among  abondant  specimens  of  cmstacea  from  the  east 
and  west  coast  of  Lower  California,  received  bat  one  species  of  Grapsus,  and 
this  does  not  agree,  either  in  coloration  or  in  the  meras  of  the  posterior  legs, 
with  the  Q.  pietus  described  by  Dana,  Crust.  U.  S.  Ex.  Exp.,  1,  337. 

16.  PseudograpsuSf)  Oregonensis.    Dana,  U.  S.  Ex,  Exp.,  Crust.,  1,  334,  pi. 
Heterograpsus,  )      XX,  f.  6;  Milne  Edwards,  Melanges  Careinologiques, 

157 ;  Stimpson,  Proo.  Cal.  Sci.,  1,  38. 
No.  64.    Three  males,  dried,  8.  F.  Bay.    Lockington. 
No.  55.    Several  specimens,  S.  F.  Bay.    Ibid, 

17.  Pseudograpsusy )  Nudus.     Dana,  U.  S.  Ex.  Exp.,  Crust.,  1,  335,  pi.  XX, 
Heterograpsus,  )       fig.  7  ;    Milne  Edwards,  loc.  cU.,  p.  159  ;    Stimpson* 

loc.  eft.,  1,  38. 
No.  56.    Several  specimens,  S.  F.  Bay.    Lockington. 
No.  57.    Several  specimens,  Black  Point,  S.  F.  Bay.    Lockington. 

18.  Goniograpsus  pukher.    nov.  sp. 

Carapax  with  numerous  transverse  lines,  not  extending  to  the  central  re- 
gions. Sulcus  between  gastric  and  cardiac  regions,  very  distinct.  One  an- 
tero-lateral  tooth  behind  the  post-orbital.  Sides  convergent  posteriorly. 
Perpendicular  portion  of  front  about  four  times  as  long  as  high.  Outer  an- 
tenna exsert.  Outer  maxillipeds  widely  separated,  narrow.  Chelipeds  sub- 
equal,  merus  triquetal,  with  the  upper  margin  rounded,  lower  anterior  ditto, 
produced  into  a  wing-like  keel,  armed  with  about  nine  teeth  on  its  edge;  pos- 
terior margin  toothed.  Two  or  three  teeth  on  the  anterior  edge  of  the 
ischium.  Carpus  with  three  teeth  on  its  upper  anterior  angle.  Man  us  broad 
and  thin,  smooth  exteriorly,  tubercular  interiorly.  Dactylus  tubercular 
above.  Upper  surfaces  of  the  merus  crossed  by  transverse  raised  lines  simi- 
lar to  those  of  the  carapax.  Carpus  crossed,  also,  by  rugas,  which  show  a 
tendency  to  split  up  into  tubercles.  Tubercles  of  manus  arranged  in  longitu- 
dinal rows  along  its  upper  margin.  Ambulatory  legs,  with  the  distal  end  of 
merus  three-toothed,  the  upper  tooth  sharp,  the  two  others  long  and  rounded 
lobes;  terminal  joints  with  scattered  hairs;  dactyli  spinose.  Abdomen  of 
the  male  with  the  two  first  joints  very  short,  the  third  joint  widest,  and  with 
strongly  convex  sides;  remaining  joints  regularly  diminishing  in  width,  with 
a  slight  convexity.  Color  citrine,  with  a  variable  reticulation  of  dark  brown, 
the  ground  becoming  yellowish  upon  the  legs.    Chelipeds  bright  red. 

Several  specimens  of  both  sexes  from  Magdalena  Bay,  west  coast,  Lower 
California. 

The  measurements  of  two  averagensized  specimens  are  as  follows: 

Greatest  length  of  carapax 40       30 

Greatest  width  of  ditto 43       3i 
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The  branchial  regions  are  muoh  elerated  in  old  specimens. 

I  have  preferred  to  employ  Dana's  name  of  OorUograpsus  in  preference  to 
Bandall's  Pachygrapsua,  as  the  generic  characters  given  by  the  former  author 
are  the  more  precise  and  definite. 

This  species  appears  to  be  very  near  to  the  Goniopsis  cruenUUus  of  De 
Haan,  bat  that  species  has  the  hand,  carpos,  and  dactylos  small  spinolons 
above. 

No.  58.    Magdalena  Bay,  in  spirits.    W.  J.  Fisher. 

19.  Pachygrapsus  (Ooiograpsus)  crasaipet.    Bandall,  Jour.  Acad.  Nat.  Sd., 

Phil..  VIII,  137;  Stimpson,  Crust.  &  Echi.,  P.  S.  N.  A.,  27. 
No.  59.    Several  specimens,  S.  F.  Bay.    W.  N.  Lockington. 

20.  Qoniograpsiu    {Pachygrapsus)   transversus,    Gibbes,    Amer.    Asso.    AdT. 

Sci.,  1850,  p.  181;    Stimpson,  Ann.  Lye.  Nat.  Hist.,  N.  Y.,  toI.  YII, 
p.  64;  S.  I.  Smith,  Bep.  Peabody  Acad.  Sci.,  1869,  p.  91. 

The  last  named  writer  mentions  specimens  from  Havana,  the  Gulf  of  Fon- 
seca,  and  other  points  of  the  Pacific  coast. 

1  have  not  seen  either  the  species  or  a  description  of  it,  and  therefore  can- 
not be  certain  that  the  species  just  described  may  not  be  identical  with  it;  but 
if  so,  the  name  transverstis  is  very  inapplicable. 

21.  Glyptograpsus  impressus,    S.  I.  Smith,  Trans.  Conn.  Acad.,  vol.  II,  p.  154. 
Acajntla,  west  coast.  Central  America. 

32.  Goniopsis  cruentatus.    De  Haven;  S.  I.  Smith,  Bep.  Peabody  Acad.  Sd., 
1869,  91. 

23.  Sesarma  sulcata.    S.  I.  Smith,  Trans.  Conn.  Acad.,  loc,  dt.  p.  156. 
Corinto,  W.  coast  Nicaragua. 

24.  Sesarma  occidentalis.    S.  I.  Smith,  loc,  cU,  p.  158. 
AcajuUa,  W.  coast  Central  America. 

25.  Sesarma  augusta,    S.  I.  Smith,  loc.  (M,  p.  159. 
Pearl  Islands,  Bay  of  Panama. 

26.  Araiiijs  Pisonif    M.  Edwds,  Ann.   Sci.  Nat.  3d  ser.,  1853,  tome  XX,  p. 
187.    Hist.  Nat.  des  Crust.  II.  p.  76,  pi.  19,  f.  45. 

"A  specimen  from  Corinto,  Nicaragua,  appears  to  belong  to  this  species, 
but  it  has  not  been  carefully  compared  with  east  coast  specimens."  8.  I. 
Smith,  Bep.  Peabody  Acad.  Sci.,  1869,  p.  92. 

GONOPLACID^. 

27.  Prionoplax  dliatus.    S.  I.  Smith. 
Panama* 
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Prionaplax  ^nicarpus.  M.  Edwds.,  Ann.  des  Soi.  Nat.,  3d  seriee,  XYIII, 
161.  Ibid,  Archivea  du  Mas.  d'Hist.  Nat.,  VII,  167,  PI.  VI.  f.  3. 
Stimpfion,  Notes  on  N.  Amer.  Crast.,  13. 

28.  Euryplax  pditus,    S.  I.  Smith. 
Panama. 

29.  Glyptoplax  pitgnax.    S.I.Smith. 
Panama. 

30.  EucraU  Calif orniensis.    Lockington,  Proc.  Cal.  Acad.  Sci.,  Feb.  7, 1876. 
No.  61.    San  Diego,  (Hy.  Hemphill),  dried. 

This  species  is  certainly  neither  of  the  preceding,  bat  appears  to  closely 
resemble  Stimpson's  Speooarcinus  Carolinensis, 

PINNOTHERID^. 

31.  Pinnotheres  faba.    Dana,  U.  S.  Ex.  Exp.,  1,  381,  pi.  2i,  fig.  4.    Piniuan 

faha.    Stimpson,  Crust,  and  Eohi.,  P.  S.  N.  A.,  p.  30. 
Found  in  the  large  Lutraria  of  the  Oregon  coast. 

32.  Pinnotheres  margarita,    S.  I.  Smith,  Trans.  Com.  Acad.,  Vol.  n,  p.  166, 

Verrill,  Amer.  Nat.,  Ill,  245. 

Two  females  of  this  species  was  brought  by  Mr.  W.  J.  Fisher  from  Mulege 
Bay,  Gulf  of  California. 

"Everywhere  covered,  except  the  dactylus  of  the  right  ambulatory  leg  of 
of  the  second  pair  in  the  female,  and  tips  of  the  others  in  both  sexes  with  a 
very  short  and  dose,  clay-colored  pubescence,  much  like  a  uniform  coating  of 
mud." 

Found  in  the  pearl  oyster,  Margaritopftora  fimhriaia, 

A  new  species  of  PonJtonia  (P.  margarita,  Lockington,)  is  mentioned  by  Mr. 
Fisher  as  having  been  taken  from  Margarxtaiva  margarUiftra,  at  Port  Esoon- 
dido.  Gulf  of  California,  but  as  Mr.  Fisher's  collections  were  almost  exclu- 
sively marine,  it  is  not  unlikely  that  the  above  mentioned  moUusk  was  the 
one  he  meant  to  indicate. 

33.  Pinnotheres  lUhodomi.    S.  I.  Smith,  Trans.  Conn.  Acad.,  loc.  eit. 
From  Lithodomus  aristatiLSf  Pearl  Islands,  Panama. 

34.  PinnotJieres  angelica,    nov.  sp. 

Carapax  smooth  and  shining,  soft  and  slippery,  without  sutures,  (when 
undried)  somewhat  transverse.  External  maxillipeds  widely  diyaricate  pos- 
teriorly; the  third  joint  shaped  like  a  boomerang,  the  external  eouTex  margin 
more  curved  than  the  concave  internal  margin;  distal  extremity  rounded  and 
ciliate  on  its  internal  edge,  terminal  joints  ciliate.  Chelipeds  smooth,  cylin- 
drical, save  that  the  manus  is  somewhat  compressed  distally;  dactylus  short, 
about  half  as  long  as  the  posterior  part  of  the  propodus,  and  equal  in  length 
to  the  propodal  finger;  both  fingers  hooked  at  the  end,  without  teeth  on  their 
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xtemal  borders.    Ambulatory  legs  slender,  cylindrical,  smooth,   daotylns  of  ' 

.  rat  pair  short,  that  of  second  pair  aboat  as  long  as  the  propodas;  those  of  | 

bird,  and  fourth  pairs  equal  in  size,  rather  larger  than  that  of  first  pair  and 

kbout  lialf^  as  long  as  the  propodi;  that  of  fourth  pair  ciliate  on  its  internal  i 

nargin.     Abdomen  yery  large,  wider  than  the  carapax  and  covering  the  max- 
Xlipeds  and  even  the  eyes,  when  folded.  , 

Several  specimens,  all  females,  were  collected  at  Angeles  Bay,  Gulf  of  Cal- 
if ornia*  September,  1876,  "in  oysters." 

(?         »P  i 

M.  M.  M.  M.  . 

.Xjength  of  carapax 11.5  9                                             j 

'  Width  of  carapax 15  12                                             ! 

.  Breadth  of  abdomen 16.5  13.5                                          1 

Many  of  the  specimens' are  loaded  with  ova.  | 

35.     Fabia  svbqmdrata,    Dana,  U.  S.  Ex.  Exp.,  I,  882,  pi.  24,  fig  5.  Stimp-                                      ' 

son.  Crust.  &  Echi.  P-  S.  N.  A.,  30.  * 

Paget  Sound.    Farallone  Islands.  \ 

Kg.  83.    In  spirits,  from  mantle  of  Fachydetima  crassitelloides.    San  Diego, 

(Hy.  HemphUl.) 

36.     Dissodaaylus  nUidus.    S.  I.  Smith,  Trans.  Conn.  Acad.  Sci.,  1869,  173. 
Panama.    Gulf  of  California.     (Fisher.) 

Two  females  from  the  latter  locality  have  the  peculiar  bifurcate   dactyli, 
from  which  Mr.  S.  I.  Smith  has  named  the  genua  Dissodactylus,  and  prob- 
ably belong  to  D.  nitidus,  of  which  that  author  describes  the  male.    The  car- 
apax is  firm,  somewhat  wider  at  the  lateral  angles  than  posteriorly;  convex  in 
front  and  at  the  margins,  without  any  upturned  border  along  the  antero-lat- 
eral  margin,  but  with  a  short  fissure  extending  obliquely  inwards  immediately 
anterior  to  the  lateral  angle.    The  posterior  margin  has  an  upturned  border. 
There  is  no  pubescent  tuft  on  the  inferior  edge  of  the  propodal  finger.    The 
ambulatory  legs  are  as  in  the  male.    The  abdomen  resembles  that  of  Pinno- 
.        therea,  the  terminal  article  reaching  and  partly  covering  the  buccal  frame.    The 
prevailing  color  is  dark  purplish  brown,  with  spots  of  white  upon  the  carapax, 
^        and  a  ring  of  white  at  each  joint  of  the  limbs.    The  dactyli  are  white. 
37.    Pinnixa  ?  n\Xida,    nov.  sp. 

Male.    Carapax  exceedingly  transverse,  smooth,  shining,  color  in  spirits, 

bright  oraDge;  all  the  limbs  smooth  and  shining,  without  pubescence,  of  a 

straw  yellow  color.    Maxillipeds  very  small  and  triangular,  closely  fitted  to 

the  buccal  area,  smooth  and  shining,  as  is  also  the  sternum.    Abdomen  nar- 

now  at  base,  second  segment  rapidly  widening,  third  widest,  fourth,  fifth  and 

sixth  tapering  rapidly,  seventh  almost  as  long  as  wide,   triangular,  with  the 

apex  rounded.    The  abdomen  does  not  cover  more  than  one-half  the  sternal 

area.    Chelipeds  shorter  than  either  second  or  third  pair,  the  manus  broad, 

(  with  two  setose  ridges  on  its  anterior  surface,  fingers  short,  hooked,  toothless, 

movable  finger  oblique.    Three  last  joints  of  ambulatory  limbs  flattened,  car- 

(  pus  broad  at  distal  extremity,  scarcely  longer  than  wide ;  propodus  nearly  twice 

as  long  as  wide;  dactylus  slender,  cylindrical,  white,  ending  in  a  sharp  yellow 

,  claw.    Margins  of  last  three  joints  setose,  second  pair  (first  ambulatory  pair) 
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longer  than  the  third,  which  are  themseWes  longer  than  the  chelipeda,  fonrth 
pair  shorter,  fifth  very  short. 

X.  X. 

Widtji  of  carapax II 

Length  of  carapax 6 

Female.  Carapax  broadly  transYerse,  smooth,  shining,  margins  carred, 
angles  roanded.  Outer  maxillipeds  much  larger  than  in  the  male  just  de- 
scribed, parallel,  tomentose.  Chelipeds  shorter  than  fourth  pair,  hand  short 
and  roanded,  wider  than  thick,  tomentose,  propodai  finger  short,  hooked, 
daotylns  oblique,  hooked,  toothless.  Meras,  carpns  and  propodos  of  all  the 
ambulatory  limbs  greatly  compressed;  propodus  as  long  as  wide;  carpns 
nearly  twice  as  long  as  wide;  dactylus  short,  cylindrical,  ending  in  a  sharp 
claw.  Abdomen  broad,  coyering  the  whole  sternum,  and  fringed  with  long 
hairs  round  its  margin.  The  pubescence  of  the  chelipeds  is  continued  along 
the  fingers  nearly  to  their  tips,  and  is  found  also  on  the  external  portions  of 
the  carpus  and  flattened  joints  of  the  ambulatory  limbs,  as  well  as  on  the  he- 
patic region.  The  color,  where  free  from  pubescence,  is  a  brownish  yellow 
(in  spirits). 

M.  M . 

Length  of  carapax 7.5 

,  Width  of  carapax 14 

A  single  specimen  of  each  the  two  crustaceans  just  described  was  collected 
on  the  same  day  at  the  same  locality,  namely,  Angeles  Bay,  Gulf  of  Califor- 
nia, and  the  two  were  placed  by  the  collector  (Mr.  W.  J.  Fisher)  in  the  same 
phial.  Had  it  not  been  for  this,  I  should  certainly  have  never  linked 
together  two  specimens  so  distinct  in  the  relative  proportions  of  the  limbs 
themselves,  as  well  as  of  the  joints  of  those  limbs;  one  covered  in  many 
places  with  an  abundant  pubescence,  the  other  smooth  and  shining  above 
and  below.  The  proportions  of  the  ambulatory  limbs  in  the  female  agree 
with  the  genus  Pinnixa,  but  in  the  male  the  increase  of  size  is  transferred  to 
the  second  pair.  Should  these  Crustacea  prove  to  be  distinct  the  female 
should  be  Finnixa  tomeniosaf  while  the  male  must  be  placed  in  some  other 
genus. 

I  have  no  means  of  ascertaining  upon  what  species  of  invertebrate  animal 
these  Crustacea  resided  as  oommensais. 

38.     Pinnixa  longipes,    {Tubicoia  Umgipes.      Lockington,   Proc.  Oal.  Acad. 
Sd.,  AprU17,  1876.)  ♦ 

This  species  should  properly  be  placed  in  the  genus  Finnixa,  It  possesses 
the  characters  of  transverse  carapax,  and  elongated  fourth  pair,  in  an  extra- 
ordinary degree. 

No.  60.    Tomales  Bay.    (Lockington.)  in  spirits. 

When  I  wrote  the  description  of  this  species,  I  was  not  aware  that  any 
species  of  Pinnothere  had  previously  been  found  quartered  upon  a  worm,  but 
I  have  since  found  that  Stimpson  (Notes  on  N.  Amer.  Crust.,  21,  23)  men- 
tions two  species,  both  belonging  to  this  genus,  that  live  in  similar  localities. 

These  species  are,  P.  cylindrioa,  which  inhabits  the  tube  of  the  Chcetoptenu, 
of  South  Carolina,  and  P.  loBvigalaf  which  lives  with  the  lobworm,  Artnicula 
erisUtla,  in  its  hole,  not  lined  by  any  tube,  in  the  sand. 
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A  New  and  Bxpeditious  Method  of  Pladnsr  the  Transit. 

BY  T.   J.   LOWBT. 

The  most  approved  methods  of  finding  latitude  and  time  are  those  with  the 
telescope  in  the  plane  of  the  meridian;  and  henoe  this  plane  is  the  first  object 
of  the  practical  astronomer's  search  in  the  observatory.  The  methods  now 
understood  by  the  astronomer  of  getting  his  instruments  in  the  meridian  are 
all  trial  methods,  each  of  them  finding  a  meridian  only  by  a  series  of  contin- 
ned  approximations,  consuming  time  and  effort  proportionate  to  the  skill  of 
the  observer,  the  accuracy  of  the  knowledge  of  his  time  and  latitude,  and  the 
rapidity  of  the  successive  appearance  of  favorable  stars  on  his  meridian. 

The  method  now  proposed  requires  but  little  practice  and  less  skill  to  place 
an  instrument  in  the  meridian  by  one  observation  only,  without  any  knowl- 
edge of  the  latitude  or  time  except  to  the  nearest  five  or  ten  minutes. 

The  essential  idea  of  this  method  is  to  observe  two  stars  of  the  same,  or  dif- 
fering twelve  hours  in,  right  ascension,  but  of  different  north  polar  distances, 
at  the  instant  of  their  simultaneous  passage  of  our  meridian.  Now,  since  our 
zenith  is  a  point  in  the  plane  of  our  meridian,  and  since  the  plane  of  the  de- 
clination circle  of  any  two  stars  of  exactly  the  same,  or  twelve  hours  different, 
right  ascensions,  is  by  the  diurnal  revolution  of  the  earth  made  to  coincide 
successively  from  east  to  west  with  every  terrestrial  meridian,  it  is  obvious 
that  we  have  but  to  (select  and)  observe  two  such  stars  at  the  instant  that 
they  and  our  zenith  are  in  the  same  vertical  plane  and  clamp,  and  we  have 
our  instrument  fixed  in  the  plane  of  its  meridian. 

To  accomplish  this  simultaneous  observation  of  two  such  stars  with  a  tran- 
sit, zenith  telescope  or  theodolite,  we  attach  to  the  tube  of  the  telescope 
directly  in  front  of  its  object-glass  a  plane  mirror,  half  silvered  to  adpit  of 
direct  and  reflected  vision,  with  its  axis  of  rotation  horizontal,  parallel  to  its 
plane  of  reflection  and  perpendicular  to  the  line  of  coUimation  of  the  tele- 
scope. Attached  to  this  axis  is  a  small  vertical  finding  circle  for  setting  this 
mirror  at  any  desired  angle  with  the  coUimation  line.  In  form  this  mirror 
may  be  either  an  elliptical  ring  with  only  the  qnicksilver  removed  (or  the 
glass  also  cut  away)  from  its  center,  or  that  of  the  ordinary  sextant  horizon 
glass  with  its  silvered  half  uppermost.  This  mirror  should  have  its  front  and 
back  faces  perfectly  parallel,  and  be  from  one-fourth  to  one-third  of  an  inch 
thick,  so  that  by  having  on  its  front  face  two  fine  lines  cut  at  right  angles  to 
each  other,  we  can,  by  making  the  reflected  image  of  each  of  these  lines  coin- 
cide with  its  direct  image,  adjust  its  plane  of  reflection  perpendicular  to  the 
telescope's  coUimation  Une,  and  thus  also  find  the  index  error  of  its  finding 
circle.    In  this  adjustment  use  the  colUmating  eye-piece. 

This  method  of  getting  one  star  of  a  pair  into  the  telescope  field  by  a  single 
reflection,  and  the  other  by  direct  vision,  will  work  admirably  when  the  stars 
differ  considerably  in  north  polar  distances;  but  when  this  difference  is  smaU 
and  we  point  on  one  of  the  stars  direct,  it  becomes  imperative  to  subject  the 
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other  to  a  double  reflection,  by  using  an  additional  mirror,  as  in  the  sextant, 
or  employing  the  prinoiple  embodied  in  the  Steinheil  heliotrope.  We  maj, 
however,  ayoid  this  double  reflection  of  either  of  the  stars  of  such  a  pair  by 
policing  the  telescope  on  the  artificial  horizon  image  of  one  of  them,  and 
thus  get  the  other  into  the  telescopic  field  by  a  single  reflection. 

When  the  stars  of  a  pair  have  the  same  right  ascension,  we  will  have  them 
enter  the  field  of  the  telescope  on  the  same  side  and  move  across  in  the  same 
direction,  the  faster  mover,  as  it  were,  chasing  the  slower,  and  catching  up 
with  it  at  the  instant  of  their  simultaneous  passage  of  the  meridian.  But 
with  a  pair  of  stars  differing  twelve  hours  in  right  ascension,  i.  e.,  one  of  them 
culminating  sub  polo,  they  will  enter  the  telescope  field  on  opposite  sidee,  move 
across  and  meet  exactly  on  the  meridian.  It  is  hence  obvious  that  a  pair 
whose  stars  differ  12  hours  in  right  ascension  offers  the  advantageous  feature 
of  the  sum  of  their  motions  to  aid  the  observer  in  deciding  upon  the  exact  in- 
stant of  their  coincidence  in  the  telescope  field,  whereas  with  a  pair  having 
the  same  right  ascension  he  has  only  the  difference  of  its  stars'  motions  to  as- 
sist him  in  gxing  upon  this  instant. 

But  when  the  catalogues  do  not  offer  star  pairs  culminating  at  desirable 
times,  of  suitable  magnitudes  and  declinations,  and  of  the  same  or  exactly  12 
hours  different  right  ascensions,  and  thus  permitting  the  application  of  the 
method  in  its  greatest  perfection,  we  may  yet  find  our  meridian  most  accu- 
rately by  selecting  and  observing  suitable  pairs,  the  right  ascension  of  ▼hose 
stars  differ  bat  a  few  minutes  from  being  identical,  or  exactly  12  hours  differ^ 
ent.  Now  the  zenith  of  a  position  is  a  point  common  to  all  its  vertical  planes, 
and  since  the  plane  passing  through  the  earth's  center  and  any  two  stars  dif- 
fering more  in  declination  than  in  right  ascension,  is,  by  the  diurnal  revolu- 
tion of  the  earth,  made  to  coincide  successively  with  one  of  the  vertical  planes 
of  every  point  on  the  earth's  surface,  we  hence  have  but  to  observe  two  such 
stars  at  the  instant  they  and  our  zenith  are  in  the  same  vertical  plane,  and 
clami^  and  we  have  our  instrument  in  a  vertical  plane  whose  deviation  in  aad- 
muth  is  determined  by,  and  easily  derived  from,  the  north  polar  distances  of 
the  two  stars,  the  difference  of  their  right  ascensions,  and  the  co-altitude  of 
one  of  the  stars  (or  our  co-latitude;,  we  can  observe  the  co-altitude  of  one  of 
the  stars  at  the  instant  of  their  coincidence  in  the  telescope  field.  Having 
selected  a  list  of  such  star  pairs,  we  can  readily  compute  a  table  from  which 
an  observer  at  any  known  latitude  can  pick  out  the  azimathal  deviation  of  his 
instrument  in  degrees,  minutes  and  seconds,  at  the  instant  two  such  stars 
coincide  in  his  telescope  field.  Or,  instead  of  using  the  co-latitude,  whidi 
must  then  be  known,  we  can  use,  in  the  preparation  of  such  a  table,  the 
zenith  distance  of  one  of  the  stars;  otherwise  we  may  tabulate  the  hour  angle 
in  time  (minutes  and  seconds)  of  the  hinder  of  the  two  stars  at  the  instant  of 
their  coincidence  in  the  field  of  the  telescope,  either  for  the  different  altitudes 
of  this  star  or  for  the  different  latitudes. 

The  method  of  observing  such  a  pair  with  the  aid  of  the  last  named  table 
will  be  as  follows :  Having  taken  care  in  selecting  to  have  one  of  the  pair  a 
star  of  such  magnitude  and  position  as  to  be  readily  identified  by  a  steUar 
chart  or  allineation,  we  set  the  mirror  in  front  of  the  object  glass,  at  an  angle 
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with  the  coUimation  line  equal  to  one-half  of  the  supplement  of  the  algebraic 
difference  of  the  north  polar  distances  of  the  two  stars,  and  bring  the  more 
readily  identified  one  of  them  into  the  field  of  view,  and  follow  it  till  its  mate 
appears  there,  either  meetings  chasing  or  fleeing  from  it.  We  then  "pick  the 
beat"  of  the  watch  or  chronometer^  and  beginning  to  count  the  beats  at  the 
instant  the  stars  coiooide  in  the  telescope  field,  follow  the  hinder  star  till  the 
moment  its  **  tabular  hour  angle"  expires,  and  dt^p,  and  our  instrument  is 
in  the  meridian. 

A  pair  of  fast-moving  stars  will  give  an  accurate  meridian,  yet  practically 
it  will  in  general  be  found  preferable  to  have  one  of  the  pair  a  star  of  slow 
motion,  so  that  it  can  be  readily  bisected  and  followed  until  the  instant  its 
fast-moving  mate  strikes  the  middle  wire,  thus  enabling  the  observer  to  clamp 
his  instrument  at  exactly  the  right  time  without  hesitation  or  doubt. 

If  the  table  gives  the  hour  angle  in  time  of  the  hinder  star  at  the  instant 
the  two  stars  and  oar  zenith  are  in  the  same  vertical  plane,  then  their  relative 
right  ascensions  and  positions  with  reference  to  the  zenith  must  be  as  follows, 
viz:  1.  If  both  stars  are  on  the  same  side  of  the  zenith  then  the  star  having 
the  greater  zenith  distance  must  have  the  smaller  right  ascension,  and  this 
rule  holds  when  one  is  a  zenith  star.  2.  But  if  one  star  is  south  and  the  other 
north  of  the  zenith  then  either  maybe  in  advance,  but  practically  it  is  prefer- 
able that  the  slow  mover  '*  bring  up  the  rear."  3.  When  a  star  south  of  or  in 
the  zenith  is  paired  with  a  sub-polar,  then  the  latter  should  not  be  quite  twelve 
hours  in  advance  of  the  former.  4.  If  a  star  north  of  the  zenith  has  a  sub- 
polar mate,  then  the  upper  culminating  star  should  transit  the  meridian  first, 
if  it  is  the  lower  culminating  star  that  we  are  following  with  the  cross  thread, 
and  vice  versa. 

But  if  our  table  gives  the  azimuthal  deviation,  in  degrees,  minutes  and 
seconds,  of  our  instrument  at  the  instant  two  such  stars  coincide  in  the  field 
of  its  telescope  (its  plane  of  motion  being,  of  course,  vertical)  then  it  is  a 
matter  of  indifference  which  star  precedes,  since  this  angular  deviation  can 
be  turned  off  either  backward  or  forward  on  the  horizontal  limb  of  the  instru- 
ment. 

Within  the  latitudes  of  the  United  States  the  foUc^ng  varieties  of  pain 
will  offer,  viz: 

Class  A.  Pairs  whose  stars  have  the  same,  or  differ  but  a  few  minutes,  in 
right  ascension.  1.  Two  circumpoiar  stars.  2.  A  circumpolar  star  and  a 
time  star,  the  latter  being  either  in  the  zenith  or  south  or  north  thereof.  3. 
Two  time  stars,  either  one  north  and  one  south  of  the  zenith,  or  both  north 
or  both  south  thereof,  or  one  star  in  and  the  other  star  either  north  or  south 
of  it. 

Class  B.  Pairs,  the  stars  of  which  differ  exactly  12  hours  in  right  ascen- 
sion, or  lack  but  a  few  minutes  thereof.  1.  Two  circumpolar  stars.  2.  A 
circumpolar  star  and  a  time  star  either  in  or  south  or  north  of  the  zenith. 

With  respect  to  the  relative  motions  of  the  stars  of  a  pair  most  important 
to  the  observer  in  deciding  upon  the  exact  instant  of  their  coincidence,  class 
B  is  in  general  more  favorable  than  class  A.    And  the  pair  in  class  B  which 
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famishes  the  maximiim  amonnts  of  azimathal  motioiis  (in  oppodte  iB»- 
tions),  and  hence  most  desirable,  is  a  lower  cnlminatixig  dzenmpolar  ttsai 
an  equatorial  star;  while  with  a  pair  of  circnmpolars  the  earn  of  then  » 
ttons  is  a  minimum.  And  of  those  in  class  A,  a  close  drcompolir  stirad 
an  equatorial  star  gives  the  greatest  differeuce  of  motiozis;  while  s  psr^ 
drcumpolars  gives  the  least.  When  the  stars  of  a  pair  move  in  the  mm  fi- 
rection,  and  at  not  very  greatly  different  speeds,  they  will  donbtlesB  be  kiad 
to  diug  together  in  the  •telescope  field  a  provokingly  long  tune. 

As  to  the  frequency  of  their  availability,  the  pairs  of  eircampolar  ^bi 
stand  pre-eminent;  since  they  are  on  our  meridian  and  its  visible  exteooa 
twice  in  every  24  hours,  they  are  hence  doubly  more  available  than  the  o^ 
pairs  which  transit  our  meridian  but  once  in  that  time. 

As  to  the  amount  of  computation  required — an  element  only  in  those  pas 
whose  stars  are  not  exactly  on  the  same  declination  circle  or  its  visihle  exts- 
sion— when  a  zenith  star  is  paired  with  either  a  south  or  a  north  stii  tit 
upper  or  lower  culmination),  following  within  a  few  minutes,  the  eomp^ 
tion  is  a  minimum,  for  then  the  difference  of  the  times  of  the  stars  trtnstng 
our  meridian  equals  the  difference  of  their  right  ascensions;  and  the  taoA 
star  obviously  transits  the  meridian  at  the  exact  moment  it  and  its  lOfttsiR 
in  the  same  vertical  plane.    And  when  its  mate  is  a  close  cireumpolir  sktf 
their  mean  right  ascensions  will  prove  all-sufficient  becaase  from  the  slovitf* 
of  its  motion  in  azimuth  the  error  of  assuming  the  differenoe  of  their  meOi 
equal  to  the  difference  of  their  apparent,  right  ascensions  will  in  genenJ  ^ 
inappreciable.    And  it  may  often  occur  that  the  error  of  assuming  this  of  two 
stars  having  nearly  the  same  precession  in  right  ascension  will  enter  flie  re- 
sulting azimuth  in  so  diminutive  a  form  as  to  be  quite  allowable,  except  n* 
very  close  work. 

If  the  stars  chosen  fall  in  a  part  of  the  celestial  sphere  illnminated  br^ 
sun  as  they  transit  our  meridian,  they  will  require  to  be  of  larger  magmtndes 
than  such  star  pairs  as,  being  in  the  opposite  part  of  the  heavens,  croes  ov 
meridian  at  night.  Especial  effort  should  be  made  to  incorporate  the  doow 
stars  into  pairs,  from  the  facility  and  certainty  with  which  they  can  beidenJi- 
fied  in  the  telescope  field. 

And  again,  if  tables  are  available  giving  the  exact  right  ascensions  wd 
declinations  of  Mars  and  Jupiter,  they  may  be  advantageously  paired  ^ 
suitable  stars;  and  their  continuous  motion  among  *the  stars  rendets  Iacb 
more  available,  since  they  cross  successively  the  declination  circle  ot  eraj 
star  in  the  heavens.  But  the  use  of  these  planets  will  necessitate  a  moR 
accurate  knowledge  of  our  time. 

Experience  has  proven  that,  in  reconnaissances,  rapidity  of  execution  a 
finding  latitude,  time  and  azimuth,  is  all-important  and  in  many  cases  efle&' 
tial  to  success;  and  hence  methods  and  instruments  which  yield  a  manoi^ 
amount  of  results  in  a  minimum  time  are  in  especial  demand.  Under  w 
contingency,  often  arising  in  reconnaissance  and  exploration,  that  theiali<iw^ 
is  hot  known  and  the  time  only  to  the  nearest  five  or  ten  minutes;  and  ^^^ 
limited  in  time  and  facilities,  as  the  reconnoiterer  or  explorer  per  neeesi^^ 
generally  is,  then  this  method  will  be  found  most  acceptable;  for  it  is  obnotf 
that  by  bisecting  one  of  the  stars  of  a  pair  (of  identical  right  aaeension)  ^ 
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tlie  horizontal  thread  at  the  instant  the  two  stars  are  on  the  middle  vertical 
tliread,  and  also  at  this  moment  noting  the  faoe  time  of  the  ohronometer,  that 
'we  have  the  meridian  altitude  of  a  star  whose  deolination  is  known,  and 
lience  our  latitude,  and  also  the  observed  time  of  meridian  transit  of  a  star  of 
known  right  ascension,  and  hence  a  chronometer  correction,  simnltaneonsly 
^witb  the  observation  that  fixed  oar  instrument  in  its  meridian,  the  error  of 
our  chronometer,  and  oar  latitude,  we  can  if  desirable  proceed  at  once  to  the 
observation  of-  additional  stars  for  a  closer  time  and  to  test  our  latitude  and 
azimuth. 

A  reflecting  circle  or  sextant  mounted  on  an  alt-azimuth  stand  is  per  se  (t.  6. 
withoat  an  additional  mirror)  ihe  instrument  most  convenient  and  ready  for 
finding  by  this  method  the  meridian,  latitude  and  time  for  the  reconnoiterer, 
explorer  or  land  surveyor;  and  it  may  be  found  especially  serviceable  in  hy- 
drographic  and  geographical  reconnaissances,  whether  in  the  course  of  an 
exhaustive  survey,  or  only  a  flying  reconnaissance  of  a  coast  or  continent. 

And  from  the  readiness  with  which  this  method  places  ''the  transit"  and 
"zenith  telescope"  in  the  meridian  it  will  be  found  useful  and  may  prove  ac- 
ceptable to  even  the  most  conservative  practical  astronomer. 

Mr.  Lowry  finds  that  the  B.  A.  catalogue  offers  an  abundance  of  star  pairs 
of  suitable  magnitudes,  dech'nations  and  right  ascensions.  With  the  mean 
places  of  stars  brought  up  to  Jan.  0.  1877,  between  the  siderial  times  Oh.  07m. 
and  Oh.  57m .  he  finds  6  pair  stars  differing  less  than  3  seconds  in  right  ascen- 
sion, 4  pairs  less  than  7  seconds,  7  less  than  16  seconds,  and  5  less  than  29 
seconds. 

A  yet  neater  method  of  getting  a  meridonal  plane  is  to  select  three  stars  so  that 
stars  A  and  6  are  of  same  declination  and  differ  10  or  16  minutes  in  right  as- 
cension, and  star  C  differing  several  degrees  from  them  in  declination,  but 
with  a  right  ascension  equal  to  one-half  of  the  sum  of  those  of  stars  A  and 
B.  Now  observe  the  coincidence  of  stars  A  and  C  in  telescope  field  and  read 
horizontal  circle,  and  then  the  coincidence  of  stars  B  and  C  in  the  field  of  view 
and  read  the  horizontal  circle,  then  set  the  vernier  at  the  point  midway  be- 
tween these  horizontal  circle  readings  and  our  telescope  is  in  its  meridian. 

The  President  announced  that  the  Council  and  Trustees  had 
appointed  the  following  Nominating  Committee :  Horace  Davis, 
J.  H.  Smythe,  S.  B.  Christy,  Wm.  Norris  and  P.  B.  Cornwall. 

Dr.  Wozencraft  was  introduced  by  Dr.  A.  B.  Stout,  and  made 
Bome  remarks  on  the  feasibility  of  reclaiming  the  Colorado  Des- 
ert of  California. 
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Begulab  Meetino,  Deoembeb  18th,  1876. 
President  in  the  Chair. 
Thirty-seven  members  present. 

Donations  to  Museum:  Large  collection  of  plants  from 
Joseph  A.  Clark,  Mendocino  County.  From  Dr.  J.  M.  Hill, 
three  specimens  gold  quartz,  Calaveras  County.  From  Henry 
Edwards,  one  specimen  of  jade  from  near  Dunedin,  New  Zea- 
land. From  G.  A.  Treadwell,  specimen  of  chromic  iron.  Forest 
Hill,  Placer  County,  Cal.  From  A.  J.  Severance,  specimen  of 
porphyry,  (core  of  diamond  drill,)  from  400  feet  below  the  sur- 
face, Virginia,  Nevada. 

Tribulus  firom  the  £astem  Shore  of  the  Gulf  of  California. 

BT  DB.   A.   SXIXOOO. 

Mr.  Wm.  J.  Fisher  oolleoted  the  following  very  ornamental  TrUmhu  from 
the  eastern  shore  of  the  Galf  of  California. 
Trilmlus  Fisheri,    K. 

Stem  annual,  ereot,  branching  from  the  base,  the  spreading  stems  again 
more  or  less  branching  at  the  top,  somewhat  nodose,  striate,  more  or  less  his- 
pid thionghoat,  chiefly  at  the  nodes,  and  1^  feet  high;  leaves  alternate,  only 
the  uppermost  cauline  and  ramose,  opposite,  lower  pinnee  largest,  leaflets  6-8 
or  9  pairs,  oblong,  subacate,  sabmuoronate,  4-6  or  T-lines  long,  oblique — one 
or  more  strong  lateral  nerves — hispid  beneath,  margins  entire  or  snbserrolate; 
stipules  linear-Bubtilate;  peduncles  thickened  upwards,  longer  than  the  leaves, 
1-3  inches  long,  axillary,  or  opposite  the  leaf;  sepals  5-6,  colored,  narrowly 
lanceolate,  acuminate,  margins  scarious,  very  bristly-hirsute  on  the  back, less 
than  half  the  length  of  the  petals,  or  about  5-lineb;  flowers  orange  yellow,  2^ 
inches  diameter,  petals  five,  obovate,  obtuse,  subcuneate,  13-lines  long,  10-11 
broad;  style  long,  3-4  times  the  length  of  the  carpels  and  longer  than  the  sta- 
mens, davate,  strongly  lO-striate;  carpels  ten,  l-seeded,  in  a  whirl  around  the 
base  of  the  style,  indehiscent,  but  readily  deciduous  at  maturity  from  the 
elongated  toroid  style,  obhquely  triangular,  laterally  wedge-compressed,  outer 
edge  thickened,  gibbous  below  base,  and  truncate,  beak  obsolete,  pitted  in 
two  rows  on  the  sides,  crested  on  the  back  with  five  blunt,  stout,  murecoid 
tubercles,  carpels  scarcely  more  than  a  line  high.    Highly  ornamental  plant 

It  is  worthy  of  note  that  among  Mr.  Fisher's  collection  from  Battlesnake 
Island,  harbor  of  San  Diego,  April,  1876,  are  also  specimens  of  a  variety  of 
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Pedis  pappoaa.  Gray,  which  yery  mnoh  abounds  in  large  dotted  glands 
thronghoat,  especially  on  the  leaves  (1-2  inches  long,  ^-line  wide),  mucro- 
nate,  often  slightly  connate  at  base— opposite  lower  branches  and  similar  por- 
tion of  the  stem  purplish — slender  peduncles  enlarged  near  the  base  of  the 
heads,  sulcate  corresponding  to  the  6-9  involucral  scales  which  are  dotted 
with  1-2  large  glands  on  the  back  at  the  tips,  margins  involuted,  but  not  sea- 
rious,  infolding  the  ray  akenes  in  their  channels.  These  rigid,  yellowish- 
green  scales  are  rounded  abruptly  at  the  base  and  laterally  attached;  oraoge 
rays  same  in  number,  but  longer,  their  akenes  without  pappus,  or  ouly  a  very 
minate  united  scaly  crown;  pappus  of  the  disk  of  20-25,  tawny,  rather  long, 
unequal  barbellate  bristles  similarly  cohering. 

An  exceedingly  beautiful  and  delicate  pink-purplish  morning-glory,  brought 
by  Mr.  Wm.  J.  Fisher  from  Ajiabampo,  of  the  Gulf  of  California,  has  very 
handsomely  radiated  leaves,  adding  a  new  glory  to  these  very  beautiful  twin- 
ers.   We,  therefore,  propose  to  name  it 

Ipomcea  radiaUfolia.    E. 

Stem  slender,  twining  or  creeping,  2-4  or  more  feet  high,  glabrous,  some- 
what petangular,  fistulous;  leaves  alternate,  or  more  rarely  opposite,  pedately 
5-12-parted,  lobes  linear,  filiform,  mucronate,  margins  thickened  and  entire, 
lateral  lobes  subdivided  into  2-4  outer  lesser  lobes  (giving  the  leaves  a  deli- 
cate, airy,  rounded,  radiating  outline),  peUoles  slender,  1^  inches  long  (or 
shorter  than  the  longest  middle,  and  distinct  lobe),  muricated  (no  stipules) ; 
peduncles  1-flowered,  axillary,  2-3  inches  long,  articulated  ^-inch  or  more 
below  the  calyx,  bibracteolate  at  the  insertion  of  the  pedicel,  bracteoles  mi- 
nute, subulate,  scabrulose  at  the  joint;  calyx  5-sepaled,  equal,  naked,  nar- 
rowly lanceolate-linear,  acuminate,  thin,  3-nerved,  margins  scarious,  suben- 
tire;  corolla  purplish-pink,  broadly  funnel-form,  1-2  inches  diameter,  tube 
gradually  enlarging  to  the  throat  of  the  widely  expanded  oampanulate  border; 
stamens  and  style  included,  unequal,  filaments  hirsute  to  the  oblong  saggitate 
anthers  (scales  none),  style  long,  glabrous,  stigma  2-lobed,  semicircularly 
fan-shaped,  often  subdivided  into  minute  lamellary  lobules,  minutely  villous; 
Boot  and  mature  fruit  unknown;  embryo  2-ceIled,  smooth. 

Pacific  Coast  liepidoptera.  No.  22.— Notes  on  some  Diurnal 
Lepidoptera,  with  descriptions  of  aew  varieties. 

BT  HKNBY  EDWABDS. 

Mr.  W.  H.  Edwards,  of  Coalburgh,  West  Virginia,  has  in  view  the  speedy 
publication  of  a  complete  check  list  of  North  American  butterflies,  and  it  has 
been  suggested  by  him  that  all  facts  connected  with  the  group  known  to  ob- 
servers in  different  parts  of  the  region  comprised  by  the  work,  should  at  once 
be  published,  so  as  to  bring  together  such  information  as  may,  if  deemed 
worthy,  be  incorporated  in  the  more  important  publication.  With  this  view 
I  have  made  the  following  notes  on  some  doubtful  or  Uttle-known  species,  at 
the  same  time  calling  attention  to  such  strongly  marked  varieties  of  some  of 
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oar  butterflies  as  seem  to  me  worthy  of  special  note.  In  these  days  of  doubt 
as  to  the  "  origin  of  species,"  eyery  trifling  fact  which  can  shed  light  on  so 
important  a  fleld  of  inquiry  becomes  of  striking  yalue,  and  it  appears  to  me 
necessary  for  all  yarieties  which  are  apparently  permanent  to  bear  a  distin- 
goiahing  name,  so  that  they  may  at  once  be  recognized  and  hold  their  proper 
place  in  our  nomenclature.  The  following  remarks  will  be,  therefore,  taken 
at  their  true  yalue,  as  I  by  no  means  claim  that  all  of  the  forms  described  in 
this  paper  should  rank  as  distinct  species,  though  future  obseryations  may 
possibly  eleyate  some  of  them  to  that  position. 

Pamousius  Clodius.    Menetries. 

This  species,  like  all  of  its  f^enus,  is  liable  to  great  yariations,  and  there  is 
little  doubt  that  some  of  its  extreme  forms  haye  been  described  under  other 
names.  Indeed,  I  am  conscious  of  haying  unwittingly  led  Mr.  W.  H.  Ed- 
wards into  the  error  of  belieying  that  our  forms  represented  Clodius,  Menetr., 
and  Clarius,  Eyers.,  and  on  my  authority  he  has  figured  them  as  such  in  his 
**  Butterflies  of  North  America.'*  Subsequent  obseryations,  howeyer,  led  me 
to  the  conclusion  that  we  had  but  one  species,  and  the  capture  of  some  sixty 
or  seyenty  specimens  in  Bear  Valley  in  1873,  gaye  me  a  long  series  of  inter- 
grades,  in  which  both  of  the  forms  aboye  alluded  to  were  certainly  included, 
and  with  the  knowledge  that  Smintheiu  and  Behrii  were  but  variations  of  one 
species,  I  could  do  no  other  than  acknowledge  the  incorrectness  of  my  former 
opinion.  Dr.  Boisduyal  appears  also  to  haye  once  been  led  into  the  same  er- 
ror, and  afterward  to  haye  rectified  it,  as  he  leayes  Clarius  out  of  the  list  of 
species  in  his  **Lepid.  Calif.,  1869."  The  clearness  of  the  white  ground,  the 
size  of  the  colored  spots,  and  the  presence  or  absence  of  the  red  basal  patches 
of  the  under  side,  do  not  appear  to  constitute  permanent  characters,  though 
at  first  sight  they  would  seem  to  indicate  distinct  specific  relations,  while  the 
size  of  the  insect  and  the  intensity  of  the  colored  patches  seem  to  be  modifica- 
tions resulting  probably  from  yarious  altitudes,  those  of  the  less  eleyated  re- 
gions being  usually  most  pronounced  in  color.  It  should  be  remembered  that 
Clarius  was  described  by  Eyersman  from  specimens  taken  in  the  Altai  Mount- 
ains, Siberia,  and,  on  the  high  authority  of  Mr.  H.  W.  Bates,  our  **  Califor- 
nian  specimens  do  not  resemble  at  all  Clarius  of  the  Altai,"  so  that  we  haye 
to  blame  Boisduyal  for  introducing  that  species  into  our  lists,  instead  of  al- 
luding to  our  extreme  variations  (as  has  been  done  in  the  case  of  Behrii^  by  a 
new  name.  That  they  are  worthy  of  such  distinction  there  can  be  no  doubt, 
and  I  propose  for  perhaps  the  widest  range  of  variety  the  following  name,  the 
specimens  from  which  the  description  is  taken  being  in  my  own  collection. 
It  must  be  borne  in  mind  that  this  variety  wanders  considerably  farther  from 
the  type  than  that  figured  by  Mr.  Edwards  as  P.  Clarius,  Evers. : 

PamcLssius  Menetriesii.    Hy.  Edw.    n.  var.  of  Clodius,    Menetr. 

Imago  (J.  Smaller  than  the  typical  forms  of  Clodius,  Ground  color  of 
wings,  sordid  white;  semi-transparent  margin  rather  narrow,  with  the  white 
lunules  indistinct;  the  whole  of  the  black  marks  of  primaries  are  fainter  than 
in  Clodius,  and  there  is  no  black  spot  in  the  submedian  interspace.    The  seo- 
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oadaries  have  the  abdominal  margin  oomparaiively  more  deeply  edged  with 
black,  the  line  being  distinctly  bent  inwardly  toward  the  extremity  of  the  cell; 
the  colored  spots  are  yery  small,  almost  obsolete,  becoming  simply  pale  pink- 
ish or  yellowish  dots,  snrroanded  by  a  narrow  black  ring.  Under  side  vit- 
reons,  with  a  yellower  tinge  than  above;  all  the  marks  fainter,  except  the  col- 
ored spots  of  the  secondaries,  which  are  here,  though  small,  distinct  in  color, 
and  have  white  pupils.  There  is  also  a  faint  indication  of  a  black  bar  on  the 
anal  angle,  but  no  trace  whatever  of  crimson  basal  patches.  Head,  thorax 
and  abdomen  beneath  densely  clothed  with  deep  yellow  hair,  much  darker  and 
a  more  brilliant  tint  than  in  the  typical  form. 

Exp.  of  wings,  2.25  inch. 

$.  In  nearly  all  respects  this  sex  of  the  present  variety  resembles  the  (^ 
of  the  type,  and  would  at  first  sight  be  certainly  so  regarded.  The  transpar- 
ent space  of  primaries  is  much  smaller  than  usual;  the  bands  are  narrower 
and  less  defined,  so  that  the  white  area  of  the  wing  is  nearly  as  large  as  that 
of  the  male  insects.  The  black  patch  in  the  submedian  interspace  is  rather 
large,  and  the  veins  more  sharply  marked  throughout.  The  secondaries  have 
the  colored  spots  small,  but  distinct  in  color,  mostly  pale  crimson  or  orange, 
and  surrounded  by  a  black  ring.  The  abdominal  margin  is  only  faintly  black, 
and  there  is  a  trace  of  a  black  bar  at  the  anal  angle,  which  is,  however,  en- 
tirely without  red.  Under  side  similar  to  the  upper  in  the  black  markings; 
the  colored  spots  of  secondaries  are  bright  in  color,  and  in  some  specimens 
there  are  two  basal  red  patches,  the  anal  bar  more  distinct  than  above,  but 
without  red.  There  is  a  seam  of  yellow  hair  along  the  abdominal  margin,  sur- 
mounted by  yellow  scales,  a  character  which  I  do  not  find  in  my  typical  spec- 
imens of  (7todit<5,  and  the  yellow  hair  of  the  thorax  .and  abdomen  are  almost 
golden  in  their  tint. 

Exp.  of  wings,  2.50  inch. 

Bear  Valley,  Sierra  Nevada  (Hy.  Edw.),  Lake  Tahoe  (Hy.  Edw.),  Downie- 
ville,  Oal.  (Dr.  Behr),  Mt.  Nebo,  Utah  (I.  D.  Putnam). 

Famassim  Smwiheas,    Dby.    Var.  Behrxi.    Edw. 

I  have  two  specimens  of  this  insect  in  my  collection,  one  taken  by  Mr.  J. 
Hutchings,  of  Yosemite,  on  the  top  of  Mt.  Dana,  Cal.,  at  an  elevation  of 
10,000  feet,  and  the  other  by  Mr.  I.  D.  Putnam,  in  Summit  Canon,  Utah.  It  is 
somewhat  singular  that  the  typical  form  of  Sminiheua  never  occurs  in  CaUfur- 
nia,  while  the  variety  should  be  found  here.  Both  of  my  specimens  have  the 
spots  orange,  and  the  double  row  of  marginal  lunules  on  the  secondaries  so 
characteristic  of  this  strongly  marked  form. 

Pieris  venoaa.    Scud. 

Perhaps  there  is  no  group  so  puzzling  to  an  entomologist  as  that  of  the  genus 
PUri3,  to  which  this  species  and  its  allies  belong,  and  the  number  of  names 
which  we  find  in  our  catalogues  are  the  natural  outgrowth  of  the  widely  different 
variations  which  we  find  in  collections.  Our  Pacific  Coast  species  rather  tend 
to  increase  the  confusion  than  otherwise,  and  in  the  separate  opinions  which 
exist  as  to  their  specific  rank  the  complication  becomes  more  and  more  intri- 
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cate  and  nnsatisfactory.  In  Lepid.  Heteroc,  et  Rhopt,  No.  8,  Mr.  H.  Strecker 
has  adTanoed  the  idea  that  P.  venosa  and  P.  castana^  Beakt.,  are  one  and  the 
same  thing,  and  that  they  are  simply  the  American  forms  of  the  Earopean 
P.  Napiy  and  I  can,  after  an  examination  of  many  scores  of  specimens,  but 
simply  endorse  his  Tiews.  That  venosa  and  pallida.  Scad.,  =»  castoria, 
Beakt.,  are  at  times  represented  by  widely  differing  varieties  no  one  can  deny, 
and  if  we  take  the  extreme  forms  we  should  naturally  regard  them  as  distinct 
species;  but  intergrades  may  always  be  fonnd,  and  among  these  intergrades 
we  find  what  Scudder  designated  as  pallida,  which  more  nearly  approaches 
Beakirt's  type  of  castoria  than  it  does  that  of  Scndder's  venosa.  Bnt  the 
insects  are  not,  as  has  been  suggested,  spring  and  summer  generations,  as 
they  are  both  found  together,  appearing  in  early  spring  (sometimes  in  Feb- 
ruary), and  continue  on  the  wing  until  the  end  of  April  or  the  beginning  of 
May,  when  they  begin  to  die  out.  But  admitting  P.  venosa  and  P.  jxifiida 
to  be  forms  of  the  same  species,  what  becomes  of  P.  oUracea?  Among  my 
specimens  captured  during  the  present  year,  as  well  as  others  taken  in  Col- 
orado, Oregon,  Y^couver  Island,  and  Northern  California,  are  some  which 
continue  the  series  of  intergrades  until  they  are  merged  into  the  exact  coun- 
terparts of  the  Atlantic  species  of  P.  oZeracea,  and  cannot  be  in  any  way 
distinguished  from  the  well  known  species  of  the  Eastern  States.  Is  P. 
oleracea,  then,  but  another  form  of  a  trimorphic  or  polymorphic  species? 
Then,  again,  many  of  the  individuals  of  P.  pallida  approach  very  closely  (so 
closely  as  to  suggest  the  very  nearest  relation),  others  of  P.  RapcB,  and  the  form 
described  by  Mr.  Scudder  as  P.  marginalis,  and  afterwards  by  Mr.  Beakirt  as 
P.  Yreka,  can  sometimes  scarcely  be  distinguished  from  the  varieties  of  pal- 
ida,  upon  which  Beakirt  founded  his  castoria.  Do  not,  then,  oar  American 
examples  serve  very  powerfully  to  prove  the  common  origin  of  all  these  forms, 
and  show  that  we  have  hitherto  attached  too  much  value  to  what  is  designated 
a  species,  believing  certain  characters  to  be  permanent,  when,  in  fact,  they 
are  so  only  under  the  light  of  our  limited  knowledge?  To  illustrate  more 
dearly  my  meaning,  let  us  take  a  strongly  marked  and  darkly  colored  speci- 
men of  P,  venosa  as  oui-  starting  point,  and  we  shall  pass  through  the  various 
stages  thus,  our  insects  becoming  paler,  and  with  the  markings  less  pro- 
nounced, as  we  proceed. 

1.  P.  venosa.    Scud.    Veins  of  underside  of  secondaries,  broadly  bordered 

with  black  scales;  the  lines  of  equal  width  to  the  mar- 
gin of  the  wings. 

2.  "  '*        Veins  narrowing  at  the  margin,  with  the  gronnd  odor 

of  the  wings  more  yellow. 

3.  Hulda,    Edw.  Veins  with  their  accompanying  black  scales,  sometimes 

becoming  confused,  and  spread  over  the  whole  surface; 
the  lines  of  scales  being  sometimes  quite  indistinot, 
at  others  well  marked  and  approaching  the  following: 

4.  Napi.    L.  Surface  of  secondaries,  yellow,  with  the  nerves  bor- 

(Germany.)  dered  by  black  scales,  the  lines  being  narrower  as  they 

near  the  margin. 
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5.  frigida.    Send.        Like  Napi,  but  with  the  whole  of  the  lines  a  little 

narrower  and  fainter. 

6 .  I^api,  Lines  all  very  faint,  almost  obsolete  as  they  approach 

( Colorado. )  the  margin. 

7.  I^api.  Lines  still  fainter,  qnite  obsolete  at  the  margin,  with 
(Massachnsetts.)      the  ground  color  of  the  wings  still  yellow. 

8.  pcUlida.    Scud.        Groand  color  usually  white,  sometimes  pale  yellow, 
=c<istoria.    Reak.    with  the  lines  bordering  the  nerrules,   yery  faint  or 

qnite  obsolete,  passing  by  many  gradations  into  the 
following: 
I*,  oleracea.  Veins  without  margins  of  scales,  surface  white  or  pale 

yellow. 

We  may  pursue  this  still  farther,  until  we  arrive  at  a  form  of  oleracea  almost 
pure  white,  in  which  even  the  nervules  themselves  are  scarcely  to  be  traced 
by  any  definite  color.  But  the  subject  may  perhaps  be  better  illustrated  by 
retracing  our  steps,  this  time  starting  with  oUraceat  and  endeavoring  to  show 
its  relationship  to  P.  Rap(e, 
1.    P.  oleracea.  Almost  pure  white,  with  faint  yellowish  tinge  beneath. 

(^  without  spots. 

White,  with  very  faint  indications  of  spots  on  the 

primaries. 

White,  with  faint  yellowish  tinge.    (^  with  faint  spots 

on  the  primaries. 

4.  MarginaUs.  Scud.  White  above,  yellow  beneath  on  secondaries.  (^  with 
distinct  spots  on  primaries,  and  with  the  apex  slightly 
dusky. 

5.  Ergani,  ^  with  the  apex  more  broadly  dusky,  and  with  the 
(Europe.)             spots  on  primaries  well  defined. 

6.  Bapcs.  L.  Apices  broadly  dusky.  Spots  very  distinct  and  well 
defined.  Underside  of  secondaries,  white,  greenish 
white  to  yellow. 

7.  Novangliae.  Scud.  Upper  and  lower  surfaces  yellow,  spots  and  apices  as 
in  Rapce. 


(Oreg.  and  N.  Oal.) 
8.     CasAoria.    Beak. 


Thus  it  will  be  seen,  that  according  to  my  views,  two  branches  of  variation 
have  proceeded  from  the  one  original  source,  though  what  that  original  source 
may  be  we  are  at  a  loss  to  tell,  and  that  the  most  special  characters  distin- 
guishing these  two  branches  belong  to  P.  PaUida,  which  in  many  respects 
resembles  P.  Rapce  as  much  as  it  does  P.  Napi.  I  am  aware  that  there  are 
other  points  of  difference  between  the  extremes  of  these  insects,  but  certainly 
none  more  remarkable  than  between  the  darkly  veined  specimen  of  P.  vemcaa^ 
and  the  almost  immaculate  and  veinless  examples  of  P.  Pallida. 

Breeding  the  caterpillars  through  successive  generations,  will  alone  lead  i^ 
to  the  truth,  and  unhappily  at  present  we  know  but  little  of  the  earlier  stages 
of  these  creatures.  The  present  remarks  must  therefore  be  taken  as  a  sugges- 
tion rather  than  the  dogmatic  statement  of  a  fact. 

Pboo.  Oal.  Acad.  Sex.,  Vol.  YII.— 18 
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Pieris  calyce.    W.  H.  Edw. 

I  am  inclined,  from  the  examination  of  a  specimen  in  Dr.  Behr's  coUection, 
to  believe  that  this  is  the  Spring  generation  of  P.  occiderUalis.  Dr.  Behr's 
specimen  was  taken  by  Mr.  R.  H.  Stretch,  in  April,  in  Carson  Valley,  Nev., 
and  mine,  from  which  the  original  description  was  made,  and  which  is  now  in 
the  possession  of  Mr.  W.  H.  Edwards,  was  oanght  by  myself  near  Beno,  Ney. 
in  the  end  of  March.  P.  oceidentalis  occors  in  the  same  localities  in  May, 
June  and  Joly. 

P.  Beckeri.    W.  H.  Edw. 

This  species  is  said  by  Mr.  Strecker  and  others  to  be  identical  with  the 
Bnssian  P,  Chlorodice,  Hb.,  differing  only  by  its  larger  size.  In  snpport  of 
this  opinion.  I  may  state  that  in  my  collection  are  two  specimens  (  $  )  from 
the  Coast  Bange  in  Mendocino  County,  measuring  only  1.50  inch  in  expanse, 
while  those  from  Virginia  City  are  oyer  2.00  inches;  the  smaller  examples  in 
no  other  respect  differing  from  the  Nevada  specimens. 

Nathalis  loU.    Bois. 

This  pretty  little  species,  as  well  as  the  var.  ^V.  Irene,  Fitch,  mnst  be  in- 
cluded in  the  list  of  Pacific  Coast  Butterflies,  -haying  been  taken  in  some 
abundance  near  San  Diego  by  the  late  G.  B.  Crotch,  G.  W.  Dunn  and  others. 
It  is  extremely  abundant  near  Cape  St.  Lucas,  and  in  yarious  portions  of  the 
country  on  the  eastern  side  of  the  Gulf  of  California. 

ArUhocaris  Crtusa,     Dby. 

I  haye  litUe  doubt,  from  an  examination  of  a  figure  by  Mr.  Butler  of  the 
British  Museum,  kindly  loaned  to  me  by  Mr.  W.  H.  Edwards,  that  this  spe- 
cies is  the  same  as  A.  Hyantis,  Edw.,  which  is  well  known  to  occur  in  the 
Sierra  Nevada,  and  in  other  high  lands  in  this  State.  It  is  said  by  Dr.  Behr 
to  be  far  from  rare  in  the  neighborhood  of  Oroville,  and  has  been  taken  re- 
centiy  by  Baron  d'Osten  Sacken  in  the  Yosemite  Valley,  and  by  myself  near 
Lake  Tahoe.  It  is  probably  often  confounded  with  A.  Ausonvidts^  but  is 
abundantiy  distinct. 

Anihocaris  olympva.    Edw. 

This  exquisite  species  exists  in  my  collection  from  Colorado,  near  the  Utah 
border,  where  it  was  taken  by  Mr.  Winslow  Howard. 

ArUhocaris  Beakirtiu    Edw. 

I  think  I  am  wholly  to  blame  if  this  should  turn  out,  as  I  now  suspect  it  to 
be,  only  a  form  of  Sara,  Bdy.,  as  it  was  entirely  through  my  statements  that 
Jifii.  W.  H.  Edwards  erected  it  to  the  rank  of  a  species.  The  main  points  of 
difference  are  the  smaller  size,  the  irrorations  of  the  costa,  the  straight  line 
enclosing  the  orange  apical  spot,  and  the  white  females.  But  I  find  of  late 
years,  that  these  characters  are  by  no  means  permanent,  and  that  all  grada- 
tions may  be  found.    It  is  most  probable,  therefore,  that  ReahHii  is  the 
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spring  generation,  and  Sara  that  of  the  sommer.  The  former  appears  very 
early  in  March,  and  the  latter  in  May  and  Jane.  The  ?  $  of  Bealdriii  are 
at  times,  though  only  rarely,  as  yellow  as  those  of  ^am,  and  the  irrorations 
upon  the  costa  are  as  frf^quent  in  the  latter  as  in  the  former. 

Anihocaris  lanceokita,    Bdv.    =  ^'1.  Edtoardsii,    Behr. 

In  most  of  the  males  I  haye  seen,  the  apices  are  only  very  slightly  clouded 
with  dusky  scales,  but  in  two  specimens  taken  in  Kern  County  by  Mr.  B.  H. 
Stretch,  they  are  broadly  and  distinctly  clouded,  thus  more  closely  resembling 
the  other  sex. 

Callidryas  eubulc.    L. 

ExampleR  of  this  species,  of  both  sexes,  were  taken  in  San  Diego,  in  Au- 
gust, 1875,  by  Mrs.  James  Behrens,  flying  about  the  streets  of  the  city,  and 
settling  upon  the  flowers  of  the  gardens.  I  have  since  received  other  speci- 
mens from  Mr.  G.  Hitchcock,  of  San  Diego. 

Colias  earj/dice.    Bdv. 

Between  the  spring  and  autumn  generations  of  this  beautiful  insect  a  great 
variation  occurs,  which  is  quite  constant  in  all  the  examples  which  have  come 
under  my  notice.  In  the  spring  specimens,  which  may  be  regarded  as  the 
type,  and  which  make  their  appearance  in  April  and  May,  the  secondaries  of 
the  (^  are  wholly  bright  orange,  without  any  spots  or  marks  upon  the  margin, 
except  some  brown  dots  to  note  the  termination  of  the  nervures,  while  the  $ 
is,  with  the  exception  of  the  large  discal  spot  of  the  primaries,  and  a  very 
faint  brown  marginal  line,  quite  immaculate.  The  autumn  brood,  however, 
appearing  in  July  and  August,  have  the  secondaries  of  the  (^(^  with  a  black 
marginal  border,  sometimes  one  and  one-half  or  two  lines  in  width,  and  the 
9  9  ^^^3  ^^  margins  distinctly  marked  with  brownish  patches,  and  ooca^ 
sionally  (though  rarely)  with  a  black  submedian  band,  composed  of  clouded 
patches,  interrupted  by  the  nervules,  reaching  from  the  costa  to  the  interior 
margin.  If  deemed  worthy  of  a  name,  I  should  propose  for  this  strongly 
marked  form  that  of 

C.  eurydice.    Var.  AmorphoB.    Hy  Edw. 

I  have  recently  received  from  Mr.  0.  Barron,  of  Mendocino  County,  a  mag- 
nificent variety  of  this  species,  in  which  the  whole  of  the  yellow  space  of  the 
primaries  (which  usually  bears  the  name  of  the  "dog's  head")  is  sufiused 
with  the  richest  purple,  the  orange  being  only  slightly  visible  beneath  it,  thus 
giving  the  insect  a  most  striking  appearance. 

Terias  Nicippe,    Cram. 

Taken  in  Kern  County,  by  Mr.  B.  H.  Stretch,  and  by  Mr.  Dunn  and 
others,  near  San  Diego. 

Terias  Mexicarui. 

Taken  in  the  neighborhood  of  San  Diego  by  Miss  Maicia  Crane,  and  near 
San  Bernardino  by  the  late  G.  B.  Crotch. 
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SupUMa  Hegesia.    Cram. 

This  Bpedes  is  very  oommoB  in  Lower  California,  and  occadonally  wanden 
oyer  the  border  into  this  State.  I  have  received  specimens  taken  undonbi- 
edly  within  our  limits,  bat  it  must  at  present  be  regarded  as  a  rarity. 

AgratUis  VanUla,    L. 

Very  abundant  in  the  gardens  of  San  Diego  in  August  and  September. 
(Mrs.  Jas.  Behrens.) 

Argynnis  LUiana,  n.  sp.    Hy.  Edw. 

I  am  unwilling  to  add  another  to  the  already  long  list  of  Argynuis,  but 
can  see  no  other  way  ont  of  the  difficulty  which  is  presented  to  me  by  some 
specimens  taken  by  me  in  Napa  County.  I  have,  however,  much  pleasure  in 
dedicating  what  I  believe  to  be  a  true  species,  to  my  friend,  Mrs.  Lillie  Coit» 
who  has  added  many  great  rarities  to  my  collection,  aud  at  whose  oonntzy 
residence,  in  one  of  the  most  charming  portions  of  the  State,  the  species 
seems  to  have  made  its  home.  It  is  intermediate  between  A.  CcUippe,  Bdv., 
and  A.  coronia,  Behr.,  partaking  of  the  characters  of  both,  yet  I  think  dis- 
tinct in  the  following  details: 

It  is  darker  in  color  of  the  upper  side  than  A.  ooronis,  and  very  nmdh 
darker  than  A,  ccUippey  being  of  a  rich  reddish  brown.  The  markings  above 
similar  to  those  of  these  two  species.  Beneath,  the  primaries  are  largely 
suffused  with  reddish  brown,  as  in  coronis,  but  the  remainder  of  the  wing  is 
occupied  by  bright  buff,  not  dull  ochreous  as  in  coronis.  The  silver  spots  of 
the  margin  are  very  decidedly  triangular,  and  not  ovate  as  are  the  i^cal 
ones  of  oorcmi*.  On  the  lower  wings  the  differences  are  more  apparent. 
The  silver  spots  are  larger  proportionally  than  in  any  other  species  with  which 
I  am  acquainted,  while  the  sheen  of  the  silver  is  exceedingly  vivid  and  intense. 
The  marginal  spots  are  quite  triangular,  and  the  large  one  of  the  cell  more 
decidedly  oblong  than  either  in  ^1.  coronis  or  A.  calippe.  The  ground  color 
of  the  wing  is  bright  buff,  inclining  to  orange;  much  the  same  color  as  in  A, 
rupestris,  and  by  no  means  brown  as  in  il.  coronis  and  A.  calippe,  thun  giving 
a  brighter  and  more  lively  appearance  to  the  whole  of  the  underside. 

Without  forming  a  positive  conclusion  as  to  its  value  as  a  species,  I  think 
this  form  well  worthy  of  a  separate  name.  I  have  taken  it  for  three  seasons 
past  near  St.  Helena,  Napa  Co.,  and  altogether  have  had  before  me  thirty-four 
(^  and  seven  $ ,  all  of  which  are  true  to  their  own  type,  presenting  among 
themselves  little  or  no  variation.  When  placed  side  by  side  with  long  series  of 
the  closely  allied  species,  this  insect  presents  at  once  so  great  a  difference  as  to 
strike  the  observer,  being  quite  as  complete  as  that  between  A,  coronis  and  A. 
pervadensis.  The  actual  position  of  many  of  our  Argynuis  as  species,  can 
only  be  determined,  however,  by  watching  the  insects  through  their  Tarious 


Argynnis  monticola.    Behr.    Var.  purpurascens,    Hy.  Edw. 

Under  this  name  I  wish  to  recognize  the  form  of  Arg,  moniicoiaf  which  is 
found  chiefly  in  Siskiyou  County,  in  the  region  surrounding  Mt. 
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well  as  in  some  parts  of  Or^on.  It  differs  from  the  type,  by  the  larger 
amount  of  black  on  the  upper  surface,  visible  in  both  sexes,  by  the  smaller 
size,  and  by  the  more  suffused  appearance  of  the  lower  side.  The  spots  are 
somewhat  larger  proportionally  than  in  the  type,  in  this  respect  resembling 
2Serene,  Behr,  and  the  basal  half  of  the  secondaries  is  much  darker  in  color, 
while  the  margins  of  all  the  spots  are  larger  and  more  intense.  The  whole 
of  the  underside  is  also  tinted  with  a  purplish  efflorescence,  very  visible  in 
fresh  specimens.  The  female  is  always  deeply  suffused  with  black  on  the 
lower  side,  and  almost  invariably  has  the  spots  either  partially  or  wholly  sil- 
vered, a  character  not  observable  in  the  typical  monticola.  This  beautiful  var- 
iety was  first  taken  by  Mr.  W.  G.  W.  Harford,  at  the  Dalles,  Oregon,  and  sub- 
sequently by  Mr.  J.  Behrens  at  Soda  Springs,  Siskiyou  County,  in  which  last 
named  locality  I  took  about  forty  specimens,  all  characterized  as  mentioned 
above,  in  the  fall  of  1875.  It  closely  connects  A.  monticola  with  A.  ZerenBt 
and  may  have  been  under  Dr.  Boisduval's  eye  when  he  confounded  these  two 
species. 

Argynnis  myrina. 

Though  not  found  in  California  or  Oregon,  this  species  was  taken  in  abun- 
dance near  Sitka,  Alaska,  by  the  late  Mr.  Bischoff.  The  specimens  are 
smaller  than  those  of  the  Eastern  States,  and  the  whole  of  the  underside 
brighter  in  color,  with  the  silver  spots  proportionally  of  a  larger  size. 

Mditoea  Leanira.    Bdv.    Yar.  Obsoiaa.    Hy.  Edw. 

Near  San  Bafael,  in  Marin  County,  I  annually  take  specimens  of  a  very  cu- 
rious variety  of  M.  Leanira^  so  constant  in  its  characters  as  to  suggest  the 
idea  of  a  new  species.  In  the  lower  side  of  the  typical  form,  the  secondaries 
are  marked  with  black  blotches  near  the  base,  and  a  double  submedian  band 
inclosing  a  series  of  seven  spots  of  the  pale  ochraceous  color  of  the  ground. 
In  the  variety  obnoUta  these  marks  are  all  obliterated,  and  nothing  appears 
but  the  black  nervules  and  a  slight  black  marginal  line.  In  all  other  respects 
the  insect  agrees  with  the  typical  form.  It  is  somewhat  singular  that  in  the 
locality  in  which  these  varieties  are  found  I  never  met  with  the  true  Leanira, 
which  is  always  a  very  local  insect,  and  that,  although  I  know  several  locali- 
ties in  which  Leanira  is  found,  it  is  only  in  the  one  mentioned  above  that  I 
ever  met  with  the  var.  dbsoUia, 

Pyrameis,    Hybrid  between  P.  Gary  a  and  P,  AtaUmia. 

Hybrids  among  diurnal  Lepidoptera  are  very  rare,  and  the  present  is  a  very 
interesting  form,  worthy  of  record.  It  was  raised  by  Dr.  H.  Behr  from  a  cat- 
erpillar found  feeding  on  nettles  {urtica)  at  Lagunitas,  Marin  County,  in 
July,  1876.  The  perfect  insect  appeared  in  August.  It  presents  a  very  sin- 
gular conjunction  of  the  characters  of  the  two  species,  of  which  it  is  undoubt- 
edly a  hybrid.  The  spots  across  the  primaries  form  a  bent  macular  band,  the 
sub-apical  spot  being  red  and  not  white  as  in  Ataianta,  the  base  of  the  wing 
behind  the  band  being  rusty  red.    The  seoondaries  are  blaokiah  nearly  over 
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the  whole  Rurface,  with  reddish  hairs,  which  are  longest  toward  the  base;  the 
snbmar^nal  row  of  ocelli  simihir  to  those  of  carya^  only  with  white  papiU. 
The  under  side  is  that  of  Atalarda^  the  abdomen  being  neither  black  nor  red, 
bat  brownish,  the  color  of  the  anal  margin  of  the  hind  wings.  Altogether  it 
is  a  very  remarkable  production  of  the  two  species,  and  should  be  figured,  bo 
that  such  an  interesting  hybrid  may  not  be  lost. 

Lim/emiis  Lorquini,    Bdv. 

In  all  the  specimens  I  have  received  from  Vancouver  Island,  the  ground 
color  of  the  under  side  has  a  purple  tint  in  place  of  the  snuff-brown  of  the 
usual  form,  and  in  two  specimens  received  from  near  Virginia  City,  Nevada, 
taken  by  Mr.  W.  Eaves,  I  note  more  remarkable  changes.  On  the  upper  side 
the  white  macular  band  is  very  narrow,  and  is  edged  on  the  secondaries  pos- 
teriorly by  a  very  distinct  row  of  ovate  orange  spots,  reaching  quite  to  the 
costa,  while  inside  the  ochreous  apical  patch  of  the  primaries,  and  beneath 
the  outer  band  of  three  white  spots,  which  is  peculiar  to  the  species,  there  is 
a  duplex  spot  also  of  orange.  Beneath,  the  wings  have  considerably  more 
white  than  the  type,  and  the  basal  spots  of  the  secondaries  are  clear  white 
and  oblong  in  shape.  I  desire  to  record  this  well-marked  variety  by  the  name 
of  Liiiieixitis  Lorquini.     Var.  Eavesii.    Hy.  Edw. 

Coenonyynpha  Kryngii.    n.  var.     Hy.  Edw. 

Under  this  name  I  wish  to  recognize  a  remarkable  form  of  C.  oalifamica, 
taken  by  me  in  considerable  numbers  at  Soda  Springs,  Siskiyou  County,  in 
the  fall  of  1875.  The  upper  side  is  exactly  that  of  C.  calif omica,  var.  galac- 
Una,  wanting  the  black  or  dusky  hairs  at  the  base  of  the  wings,  the  thorax  and 
abdomen  being  concolorous.  The  under  side  is  characterised  by  the  usual 
straight  band  on  the  primaries  and  the  waved  or  dentate  line  of  the  seconda- 
ries, but  there  is  an  utter  absence  of  points,  spots  or  ocelli,  in  this  respect 
closely  approaching  the  ornamentation  of  0.  inornaUi,  I  took  this  insect  only 
in  one  locality,  flying  about  the  beautiful  Eryiigium  petiolatum.  Hook,  which 
here  attains  a  large  size,  and  a  most  brilliant  bluish  color. 

Size  of  C.  califomica.  Soda  Springs,  Siskiyou  County,  Cal.  Hy.  Edw., 
August.     (11  (?;  9  9 ;  Coll.  Hy.  Edw.) 

Theda  soBpium.    n.  var.  ftUvescens,    Hy.  Edw. 

A  very  strongly  marked  variety  of  T,  scepitun  occurs  rarely  throughout  the 
State.  It  is  usually  smaller  than  the  type,  and  very  much  paler  in  color,  be- 
ing occasionally  of  a  golden  brown  instead  of  chestnut  tint.  The  fringes  are 
whiter  than  in  T.  sospium,  the  under  side  much  fainter  in  color,  with  the 
markings  less  pronounced,  and  the  submarginal  band  always  more  distinctly 
edged  with  white.  It  may  prove  ultimately  to  be  a  new  species,  but  for  the 
present  I  prefer  to  regard  it  as  a  variety  of  the  common  form  alluded  to. 

Lake  Tahoe,  Hy.  Edw  Tehachepi  Pass,  B.  H.  Stretch.  Havilah,  Kern 
County,  B.  H.  Stretch.     (2  c?;  2  ? ;  CoU.  Hy.  Edw.) 

Theda  meUnus.    Var.  pudica,    n.  var.     Hy.  Edw. 

I  have  before  me  two  specimens  ((^  9 )  of  an  insect  which  at  first  sight  ap- 
peared to  me  a  new  species,  but  which  I  now  think  can  only  be  considered  a 
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variety  of  T,  melinus,  Bdv.  It  is  considerably  smaller  than  melinus,  being  only 
0.90  inch  in  expanse,  while  melinus  measures  1.25  to  1.30  inch.  The  upper 
side  is  similar  to  that  of  melinus,  but  the  lower  side  is  more  silvery  gray,  with 
the  markings  in  the  primaries  utterly  obliterated,  and  a  distinct  black  line  at 
the  base  of  the  fringe.  The  markings  of  the  secondaries  are  similar  in  out- 
line to  those  of  ftidinus,  but  they  are  extremely  faint,  and  the  anal  orange 
spot  is  almost  obsolete,  while  the  red  bordering  to  the  submarginal  band,  so 
conspicuous  in  melinus,  is  here  reduced  to  a  few  scattered  scales. 

Contra  Costa  County.    Hy.  Edwards.    June,  1875. 

Perhaps  a  long  series  of  specimens  will  show  the  identity  of  T,  melinus, 
Bdv.,  and  T.  humuli,  Harr.,  but  in  all  the  examples  I  have  seen  of  the  latter, 
I  miss  the  red  scales  bordering  the  submarginal  band  above  alluded  to.  But 
beyond  this,  I  see  no  character  by  which  they  can  be  separated. 

Lycama  spedosa,  n.  sp.    Hy.  Edw. 

Pale  silvery  blue,  the  color  of  L.  mellisa,  Edw.  Fringes,  very  broad,  clear 
white,  out  very  distinctly  by  black  at  the  ends  of  the  nervules.  Underflide, 
pale  silvery  gray,  with  a  very  minute  round  black  spot  on  the  costa,  and  a 
series  of  five  round  sub-marginal  and  one  oblong  central  spots  arranged  almost 
in  circular  form  on  the  disc.  There  is  also  a  distinct  oblong  discal  spot,  and 
a  smaller  round  one  on  the  internal  margin.  The  whole  of  the  spots  on  the 
primaries  are  comparatively  large,  very  distinct,  and  jet  black,  without  white 
margins.  The  secondaries  have  one  basal  dot,  a  minute  discal  point,  and  a 
sub-marginal  row  of  seven  small  black  spots,  also  without  white  margins. 
Fringes,  as  in  the  upper  side.  Anterior,  with  the  club  unusually  large,  and 
the  shafts  distinctly  annulated  with  white.  Thorax  and  abdomen,  blackish 
above,  silveiy  beneath. 

Exp.  of  wings,  0.70  inches. 

Havilah,  Kern  County,  B,  H.  Stretch.     (1  J*  Coll.,  Hy.  Edw.) 

I  should  have  hesitated  to  describe  this  exquisite  species  from  a  single 
specimen,  but  the  peculiar  arrangement  of  the  spots  on  the  lower  side  of  the 
primaries,  its  extremely  small  size,  and  the  broad  and  distinctly  black  and 
white  fringes  serve  abundantly  to  distinguish  it  from  any  other  form  with 
which  I  am  acquainted. 

N.  B.  As  I  intend  to  devote  a  separate  article  to  the  species  of  Colias 
proper,  I  have  omitted  all  reference  to  that  genus  in  the  present  paper. 

Professor  Davidson  read  a  continuation  of  his  papers  on  Irri- 
gation, describing  the  canal  Cavour. 

The  Committee  on  Nomination  submitted  the  following  re- 
port: 

The  Committee  appointed  to  present  a  ticket  of  officers  to  the 
Academy  to  be  voted  for  at  the  coming  election,  beg  to  offer  the 
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following  report.  They  have  carefully  considered  the  respon- 
sible duty  assigned  to  them,  and  have  unanimously  resolved  to 
recommend  to  the  Academy  the  re-election  of  the  present  offi- 
cers and  Trustees.  They  were  led  to  this  conclusion  by  a  con- 
sideration of  the  unsettled  condition  of  the  temporalities  of  the 
Academy.  Many  matters  of  grave  importance,  and  at  the  same 
time  affcdrs  of  a  complicated  and  delicate  nature  have  often  been 
under  consideration  at  the  joint  meetings  of  the  Council  aod 
Board  of  Trustees,  and  it  seemed  to  them  only  ordinary  pru- 
dence to  continue  these  gentlemen  in  office.  We  therefore 
recommend  the  following  ticket: 

PBBSIDKNT, 

GEORGE  DAVIDSON. 


FIB8T  VIOB-PBESIDKNT, 

HENRY  EDWARDS. 

SECOND  VIOE-PBBSmENT, 

HENRY  C.  HYDE. 

OOBBBSPONDING  SEOBBTABT, 

db.  a.  b.  stout. 


BBGOBDINa  SIOBETABYy 

CHAS.  Q.  YAIiE. 

TBSASUBEB, 

ED.  F.  HALL,  Jb. 

UBBAEIAlf, 

C.  TROYER. 


DIBEOTOB  OT  MUSEUM, 

W.  Q.  W.  HARFORD. 

TBUSTBBS, 

DAYID  D.  COLTON, 


WM.  ASHBUBNBB, 
GEO.  E.  GRAY, 
JOHN  F.  MILLEB. 


B.  E.  C.  STEABNS, 
THOS.  P.  MADDEN, 
B.  C.  HABBISON. 

(Signed,) 

Horace  Davis,  Wm.  Norris,  J.  H.  Smyihe,  P.  B.  Comvall, 
S.  P.  Chrisly. 

On  motion,  Dr.  A.  Eellogg  and  S.  P.  Christy  were  appointed 
Inspectors,  and  Chas.  Wolcott  Brooks  and  Heniy  Chapman 
Judges  of  Election. 
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MEMBERS  ELECTED  DURING  THE  YEAR  1876. 

Jan.  3d. — W.  B.  Burleigh,  Louis  NusBbaumer. 

Jan.  17th. — Z.  W.  Greene,  Dr.  James  Murphy. 

February  7th. — Dr.  J.  S.  Crook,  W.  J.  Graves,  Gerrit  L.  Lans- 
ing, Dr.  R.  K.  Nuttall,  Samuel  Purnell,  C.  L.  Scudder,  Joseph 
Tilden. 

March  6th. — H.  S.  Craven,  J.  S.  Curtis,  E.  B.  Dorsey,  James 
D.  Hague,  W.  H.  Hall,  Charles  Barton  Hill,  Louis  Janin,  C.  W. 
Lightner.  Alfred  Poett,  Howard  Schuyler,  W.  A.  Skidmore,  Ham- 
ilton Smith,  Jr.,  C.  A.  Stetefeldt. 

March  20th.— -C.  P.  Dio  Hastings. 

April  17th. — T.  Bechtinger,  Joel  F.  Lightner,  S.  Lubeck,  J. 
F.  Myers,  J.  K.  Wilson. 

May  15th. — Albert  Arents,  Louis  Falkenau,  C.  A.  Luckhardt, 
Emlen  Painter,  H.  W.  Reese. 

June  5th. — Walter  W.  Dannenberg,  L.  L.  Hawkins,  Edward 
N.  Moor,  Robert  Chalmers  Lord. 
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obeans 138,  138 
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plnetornm 183, 136,  189 

planna 132,183,  136,  189 

pnalo 183,  187 

rngOBUB 136 

Sanaanrei 188, 136.  189 

apinlpea 182,  138,  186 

ToUecua 188.187 

tranamarlnQB 132, 188,  134 

▼orax  183.  184 

Tolgana 186 

Xantl 182.  184,136,  189 
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Locklngtonla 53 

flu  vlaUs 84 
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Lapa  rubra 108 

Lupinas  citriniui 93 

BerlcataB 92 

Lycnna  Anttegon 90,    24 

Bpeclou 178 

LycsDnlds 20 

LyslaDassa  FlBberl 48 

Biacropodidie 29 

Madia  glomerata,  var.  eglandnlosa. .      Ill 

Maioidea 65a 

Blargaritana  margarltifera 164 

Margarltopbora  flmbrlata 154 

MegalorcbeBtla  Callfornlca 47 

FranclBcana 47 

Meganotioma  Eurydice 60 

MelitsBa  Leanira,  var.  obBoleta 171 

Meoippe  mercenarla 108 

obtusa 103 

Mentzella  orocea 110 

Mlclppa  hlrtipea 68 

ovata,  TOT.  UbtIb  68,    69 

Mlcippion fS 

MicrorhynchuB  Hemphlllil SO,  64.    75 

taberculatns 64a 

MimaliiB  Elsenll 88 

MlthracldiB 70 

BUtbracaloa  coroiiatuB...64,  71,  73, 107,  108 

trlangnlatxiB 73 

Mitbiax  armatua? 70,    71 

areolatuB 71 

dicbotomUB 71,    72 

Mollusk,  New  Californlan 49 

Motbs.  case-bearing 140 

Maaeum.  Donations  to 

18,  27.  37,  88,  40.  48,  50,  51,  59.  60 
63.  63,  65,  82,  94,  121,  126,  130,  143 
162 

Report  of  Director 14 

MuBteluB  OaUfornicus 87 

/««• 87 

NathallB  lole 168 

Irene 168 

Nemopbila  modesta 98 

NeoUthoblOB 134 

mordax 134,  139 

tranBmarlnoB 184,  139 

vorax 184,  139 

Mympballdn 20 

Ocypoda  Gaudlcbaudil 108, 145.  146 

rbombea 108 

Ocy  podldie 145 

OSceUcnB  DayidBonll    142 


(EcetlcnB  Sanndendi 141 

(EdleertiB  Behringenals 47 

Officers  of  the  Acaflemy 17 

Omalacantha  hirsuta .64.  65a 

Oregonia  gracilis 64,    74 

hirta 64,    75 

Otbonla  plcteti 64.    70 

OaiuB  Verreauxii 104 

Facbydesma  crasaiteiloldeB 66,  165 

Pacbygrapena  craaalpes 163 

tranaversuB 153 

f  alndlnella  Newcombiana 49 

PanopeuB  Bradleyl 102 

cbllenala 108 

planus l(Ki 

purpureus; 101 

transversuB 102 

vallduB 102 

PannliruB  Amerlcanna 108 

gntlatus 108 

PapiUonldiB 19 

Papillo  Philenor 19,     24 

Paralabrax  nebuUfer 86 

ParaxanthuB 99 

Parnasslus  Clodius 164,  165 

Tar.  Menetiiesli.. . .  164 

Smlntheus,  var.  Behrii 165 

Pectls  pappoaa 163 

Peltinla  longtoculla 76 

Perlcerids 76 

PericerinaB 76 

Parthenope  punctattaaima T8 

Partbenopldn 78 

Pbacella  Brannani 90 

clliata.- 92 

glanduloaa 92 

Pb»goptera  Balicia 198 

Phylloduroa  abdomlnalia  (male) 57 

Phylloxera,  remedy  for 122 

Pierla  Becker! 168 

Calyce 168 

Caatorla 166.  167 

Ohlorodlce 168 

Ergane 167 

friglda 167 

Hulda 166 

marginaUa 166,167 

Napl 166.  167 

MoTangUs 167 

occidentalla 168 

oleracea 166,  167 

pallida 166,  167 

Rapre ....166.  167 
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tnasrar         Pinnotheres  angelica — 154 
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iiircs,    '               margarlta 164 

j^  Plnnothf-rlds 66,154 

■             Plsoldes  cplatas 66 

^^''^                    tamldug 30,64,  67 

^ram            PUnto,  Oalifornlan,  new  speciee 110 

'  *"                        notes  on 89 

Wiaa-oa          PlaiyeareinuB  prodxtetut 96 

»*»                  Flatypes 41 

^  edeniata 41,66a 

^>»r               Fontonia  margarlta. 164 

*^*             Portunlda 29.48,  106 

■>                    Fotamocarclnus  armatns 161 

r^3                Fotentllla  ClarkJana 94 

is'.            President's  address 1 

K,  a'  Jc             Prionoplax  clllatns 163 

(I.                         splnicarpns 163 

^^,                 Prosartes 112 

Psendograpsus  Oregonensis 152 

nndns 162 

^^^               Psendobazis  eglanterina 22,  24 

Pseudollthobius 137 

megaloporus 187,  139 

PHendosqnllla  marmorata 88 

Psoralea  bracteata 92 

floribnnda 91 

f  ruticosa 91 

*"                       macrostaohya 92 

obtnsiloba 91 

Psyche  coniferella 142 

fragmentella 142 

graminella 142 

PsychidA 140 

Pugettia  gracilis 64,  76 

Rlobii 76 

Fyramels  AtalanU 171 

Oary«8 171 

(hybrid) 171 

Qoadrella  nitida 106 

Bala  batis 108,  109 

BanapaluB 118 
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Banuncalos  Elsenil 115 

Rock  Cod,  remarks  on 79 

Sarcophagus  (Chinese) 37 

Sebastes 79 

anriculatas 81 

elongatns 79 

ilavidus 81 

helYomaculatus 79,  81 

melanops 81 

nebnlosns 80 

nlgrocructns 79 

oyalls 79 

paucispinis 80 

rosace  us 79 ,  80,  81 

ruber 79,  80 

Scyllladn 87 

Bcyra  acutlfrons 64,  69 

Scolopendra  forflcata 135 

Scutellaria  Bolanderi 116 

Secretary,  Report  of 12 

Sectlonizlng  the  Academy 24 

Semicossyphus  pulcher 87 

Serolis  cariuatus  86 

Sesarma  sulcata, 153 

Smerinthus  opthalmicus 21,  24 

Specularia  blflora 116 

Speocsrcinas  Carollnensls 38,  164 

Sphaaroma  ollvacea 46 

Oregonensis 46 

Sphingidn 20 

Sphynsna  argentea 88 

Spilosoraa  acraa 22 

Testalia 22,  24 

Squilla  de-Saussurei 33 

Stomapoda 29 

Stylocline  acaule        112 

Teriaa  Mexlcana 169 

Nlcippe 169 

Thecla  Adenostomatls 144 

humnli 173 

melinuB 173 

Tar.  pudica 172 

Fntnami 14C,  144 

sspium.  Tar.  fuWescens 172 

tetra 146 

Tbyridopteryx  epbemeriformls 142 
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formosa 105 

Triacis  semifasclata 87 

Tribulus,  from  Mexico 162 
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Tribnlnii  Flsberi 162 

TniBtees,  Axmual  Report 10 

Annual  Statement ~ 16 

Tublcola.  noT.  gen, 66 

longlpet  66,  166 

TychlcUe 74 

Tyohe  breylpoBtrls 74 

Doalavis 108 

Uraptera  binocalata 108 

Vlda  nana 89 

Vulcan,  searob  for 127 

Woodwardla  radlcan* 64 
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for  ''melansiehihyt**  read  **melanoiiietus/^ 
*'    ^'LibrocedruB*"  read  **Liboeedrus." 
<•    *  chalcedomy"  read  "chaloedooy." 
•*    **A8tragulas**  read ''Asiragcdua." 
•*    '^Fuachia"  read'^Fuchgia.'* 
"    "Zygaeindfu"  read  **Zyg8BnidaB." 
**    'Fnachia*' read  **i^cA«»a." 
*•    *Equi8iti  folia"  read  '^equiaetifoUa  *' 
*  *    •  -Ve  vadejiM'  read  *  *NevadeMe/* 
*'    **Newberyi'*  read  "Nfiwberryi,*' 
*•    * 'Martelia*'  read  ' 'MarnUa^ 
"    ''Cyclademia"  read  "CVctedcnio." 

•  *'ptt/n/era"  read  "Pttiw/crcB." 
insert  *'A:'  before  *•  WMtH, * 
for  **mier<}eephcUum**  read  **mieroeephala" 

*•   "cfcattfe"  read  "a/^Wa." 

•*   **Emtfienanthu8  ptuUlus**  read  '*JBhnmenanthe 

*•     Hibroeedri"  read  *Tihocedri/* 

**   ''Leucothct  Davita'*Tead  '*Leucothd4  Davis- 

iar 
•*   ''occidentaHs**  read   'occidentcUe.** 
'*   **euphoBbia"  read'^eupkorhia,'' 
•*   **acapigernum**  read  *'8capigerum.** 
'*   *'PaUer,9v**  read  ^^PlaUensis:* 
•*  *'Artemesia"  read   'Artemisia." 
"   "BheriDg's  read  '*Behriugs." 
"   **Idotaiga*'  read  ''Idotaga,** 

*  *    *neb\domuni*  *  read  * *nebtUo8um .  ** 
"   "DyadopAiVread  "DiorfopAw." 
"   'forma  also  on"  read  "found  also  in." 
'    "EchDi"  read  ••Echini.*' 
"   "Briokelia"  read  ••Brickellia. ' 
"   "Segnathus  "  read  "Syngnathns." 
'\*'8(umu:o8riphu8^*  read  **8emieo89yphus.^* 
"   "Tamelpais"  read  "Tamalpais.'* 
•'  "oblusioloba*  read  **obtu9Uoba." 
•'   "ciiKoto"  read  ••ci/ioto.*' 
*•   *'AraUa"  read  ".4roKa." 
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112,  12th  line  from     top,    for  **Leueoih(B  Davisce**  read  '* LreMcotrioe  I>afvu 

114,  5th        *•  "        "     'Alfred  A.  Pinaut' read  "Alplionse  Pixiart/ 

115,  2d  •*  '•        ••   ''tenelh'*  read  **leneUu$," 

115.    6th        *  "        <*     'Rannunculus,    Eisenii"  read  **Jianuncuiu. 

EisenU" 
121.    7th        "  ».        .     ••demar"  read  "Damar." 

121,11th        •'  "        "   **McQiUwray'*read"McGimvx«y-" 

126,    3d  *'         bottom,  "   "echeneus  maoeatus"  read  '*£clieneis   nan- 

crates." 
130,  13th        *'  top,       **   <4uteoiiinatarite"read  '"metaisiiixiabarite." 

130,  nth        **         bottom,  *•     'Hndalnriate"  read  ^'AndalusUe." 
130,    8th        "  *        ••   "anceforail*' read  » 'and  fossU." 

130,  List  line,  for  **iuormtnm"  read  ''mountain." 
132,    5th  line  from       top,    for  "Lithobre"  read  •*Lithobii.*' 
143,    8th        "  top.      "     "Castantopsis"  read  "C««tosiop««.s.' ' 

151,    9th        '*         bottom,    "     "slrigotus'*  read  "strigoBus.'^ 
156,  last  line,  "     "crwto&i*'  read  "crutata."* 

167,  16th  line  from        "        "     **ErgunV'  read  '*Ergane." 
168,13th        "  "        *•     '*Au8oniede8"  retA  "Au9onk>idesr* 

170.  6th        "  *•        "     -ilrsfynttw"  read  "^rfliynnit." 

171,  5th        "  top,       "     "Behr"read"BdT." 
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